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How To Use This Index 


by Kevin Quiggle 

This index covers the first 12 issues of 
COMAL Today. There are three separate 
listings: keywords and phrases, authors. 
and titles . Since each of the three 
listings serves a different function, each 
has a slightly different form. However, 
each section shares a common form of 
citation. 

The citation for each index entry refers 
to both a volume (issue) number and a page 
number, in the form V#-P#, where V# is the 
volume number and P# is the page number. 
For example, in the keywords part of the 
index you will find this entry: 

data base program 8-25,11-72 

This means that information on data base 
programs will be found in COMAL Today #8 
on page 25, and in COMAL Today #11 on page 
72. Aside from that, there are some 
important variations in the three listings 
which I will now explain. 

KEYWORDS AND PHRASES 

This is the most useful of the three 
sections. The entries are keywords, 
phrases, program names, function names, 
and so on. Entries in this listing have 
been cross-indexed; this means that a 
single topic may be cited in several 
different places in the index. For 
example, the entry: 

sieve of Eratosthenes benchmark 

is also found under both: 

benchmark, sieve of Eratosthenes 

Eratosthenes benchmark, sieve of 


In addition, there are numerous 
suggestions throughout the keywords 
listing to check related topics. If you 
look up procedure for example, you will 
find (along with 72 other entries): 

procedure: see also algorithm, emulation, 
function, program, routine, 
simulation 

AUTHORS 

All articles written by a particular 
author are cited; however, unlike the 
keywords listing, the cites have not been 
compressed. If an author has written five „ 
articles, his or her name will appear five 
times. This was done to show more clearly 
which issues of COMAL Today an author has 
appeared in, and how many articles that 
author has contributed. Multiple listings 
for a single author are listed in order of 
both issue and page number. A few spelling 
variations (for example Mac and Me) have 
been cross referenced in this listing. 

TITLES 

As the heading indicates, this listing is 
simply all the article titles which have 
appeared in COMAL Today issues 1 thru 12. 
Entries in this listing are not cross 
indexed. 

STATISTICS 

Everybody seems to like statistics, so 
here is a brief rundown of what you will 
find in this index: 

3,797 keywords and phrases entries 
381 author entries 

670 title entries __ 

4,848 total entries 

Have fun, and happy referencing! 
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Keywords and 

0.14 list file into 1.02 bug 2-33 

0.14/2.0 WRITE file incompatibility, COMAL 7-51 

1.02, COMAL version 2-30 

1063 COMAL programs, list of 5-11 

1520 plotter driver procedures 7-62 

1520 plotter graphics screen-dump 5-51 

1520 plotter, LIST to 3-35,10-29 

1520 plotter print*screen procedure 5-51 

1520 plotter procedures 9-48 

1520 plotter, three dimensional fractals on 12-26 

1525 graphics dump 9-78 

1525 printer, LIST to 3-35 

1541 disk drive alignment 7-55 

1541 disk drive, examining memory in the 7-59 

1541 drive alignment program 9-34 

1541 drive mode, switch 1571 to 12-77 

1541 drive speedup, RABBIT package 12-5 

1541 drives, copy files with two 10-71 

1541 drives, copy with two 4-18 

1541 Express drive speed up cartridge 4-17 

1541 FLASH, Skyles 6-43 

1541 FLASH 5-39 

1571 as dual drive 12-77 

1571 to 1541 drive mode, switch 12-77 

32 character limit, function key 7-77 

3d<fractals program 12-26 

40 sprites on screen, show 12-65 

80 column character set 7-54 

80 column screen. Cl28 11-26 

80 column screens and COMAL 11-75 

80 column video chip, C128 12-3 

8023P printer control program 2-29 

8023P'OPTIONS program 2-29 

8096 COMAL 2.0 7-11 

abbreviation, PRINT 1-22 

abbreviations in COMAL 2-23 

access, COMAL 2.0 file 6-14 

access from COMAL 2.0, character ROM 6-37 

Access Software SPRITE MASTER 8-46 

accessing error messages in COMAL 0.14 7-50 

accessing printer secondary address 6-49 

accessing RAM under I/O and character generator 3-43 

accessing sprite memory in COMAL 2.0 6-41 

accessing user errors 3-7 

ACE, COMAL 10-2 

Ackermann function 8-41 

ACORN computer 1-2 

Acorn Electron 11-10 

Acornsoft COMAL 5-6 

A/D converters, joystick ports as 9-34 

A/D converters, paddle inputs as 9-34 

address, accessing printer secondary 6-49 

address of a string, finding the starting 4-43 

address, package load 10-29 


Phrases 

address, printer secondary 1-24 
address space (graphic), COMAL-80 5-5 
adsr procedure 4-41 
advantages, COMAL 3-20,3-30 
adventure games in COMAL 11-72 

ADVENTURES OF CAPTAIN COMAL explained, AMAZING 1-21 

AGAIN procedure 10-65 

Ahl*s simple benchmark 12-38 

AHOY I magazine disks 12-2 

AHOY! magazine, letter from 12-72 

alarm clock, interrupt driven 5-38 

alarm sound procedure 8-35 

algebraic set theory 10-17 

algorithm : see also emulation, function, ! procedure, 
program, routine, simulation 
algorithm, soundex approximate string matching 8-22 
aliasing in signal processing 5-42 
alignment, 1541 disk drive 7-55 
alignment program, 1541 drive 9-34 
all'at'once program 5-4 
all'at'once2 program bug 5-4 

alphabet : see also character, font, letter, text 
alphabet images, sprite 4-47 
altering a string 12-74 

AMAZING ADVENTURES OF CAPTAIN COMAL explained 1-21 

Amiga COMAL 10-1 

Amiga with Transformer 11-10 

Angeles area, COMAL in Los 4-47 

angle rotations, Euler 2-16 

ANIMATE tutorial 9-64 

animation example, sprite 10-44 

animation tutorial, sprite 9-64 

annotation, disk directory 1-23 

Annual Prize, Borge Christensen 11-71 

apostrophe in COMAL 9-75 

apostrophe in variable name 2-12 

APPLE COMAL 10-1,11-12 

approximate string matching algorithm, soundex 8-22 

April 1984, COMAL standardization meeting of 3-3 

APROSPAND-64 bus expander 6-35 

APS COMAL, Metanic 5-6 

area, COMAL in Los Angeles 4-47 

array as parameter tutorial 4-48 

array as parameter 6-11,6-39 

array, finding the dimensions of an 9-27 

array, first element of an 9-27 

array, last element of an 9-27 

array, mean of an 9-26 

array, root mean square of an 9-26 

array, standard deviation of an 9-26 

array, sum of an 9-26 

article corrections, COMMODORE MAGAZINE 1-3 

articles, submitting programs and 11-72 

ARTIFICIAL INTELLIGENCE FOR SMALL COMPUTERS book 7-56 
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KEYWORDS AND PHRASES 
artificial TO big 


artificial intelligence program, ELIZA 7-56 
artificial intelligence 10-10 
ASC and ORD 11-72 

ASCII character codes in COMAL 8-61 

ASCII code table. Commodore 9-20 

ASCII Commodore codes, modified 7-78 

ASCII conversion, COMAL 2-0 auto 6-40 

ASCII conversion in COMAL 2.0 9-19 

assembler : see also machine language, monitor, package 

assembler, convert non-Commodore to Commodore 7-61 

assisted instruction, computer 2-24 

Assisted Student Tutorial Learning Environment, Computer 
2-24 

AT command, INPUT 6-6 
AT field, clear INPUT 11-25 
ATOM*HAPPY 10-2 

auto ASCII conversion, COMAL 2.0 6-40 

auto backup 11-55 

auto disk log 6-72 

AUTO line numbering 5-10 

AUTO mode 6-9 

AUTO RUN DEMO Disk directory listing 5-62 

auto run for COMAL 0.14 6-54 

autocorrelator circuit 5-39 

autoexec batch file 12-52 

AUTOMATIC DATA program 4-17 

automatic executing batch file 12-52 

available drive units, testing for 10-73 

available, graphics screen-dumps 4-47 

available in COMAL, memory 11-74 

average : see also mean 

awkwardness method, brute force 12-16 

axes, logarithmic 7-48 

BACKGROUND bug 12-29 

background color, determining 3-26 

BACKGROUND'COLOR function 2-13 

backup, auto 11-55 

backup copies 1-16 

backup copy 10-41 

backup disk 10-60 

backup program, disk 10-60 

backups, disk 2-27 

bank switching 5-36 

base conversion, decimal from any 12-23 

base conversion, decimal to any 8-35,12-21 

base, disk library data 6-50 

base manager in COMAL 0.14, data 6-47 

base program, data 8-25,11-72 

base program, free form data 12-40 

base program, telephone number data 10-45 

BASE system, DISK DATA 6-50 

BASE 1 CONV bug 11-68 

base'conv procedure 5-43 

based program, rule 10-16 


BASIC and COMAL compared 3-20,4-36,5-17,5-24,6-59 

BASIC, exit to COMAL 2.0 from 6-7,10-29 

BASIC from COMAL, exit to 1-16,8-7,10-29 

BASIC, loading COMAL from 1-4 

BASIC, MSX 5-7 

BASIC package program 8-75 

BASIC program, FAST 1 BOOT 9-43 

BASIC program from COMAL, run a 8-75 

BASIC to COMAL bitmap conversion 9-38 

BASIC to COMAL, converting 5-21 

BASIC to COMAL graphics conversion 9-38 

BASIC to COMAL sys command 10-29 

BASIC versus COMAL benchmarks 2-35 

BASIC/COMAL LOAD check 6-44 

batch file, autoexec 12-52 

batch file, automatic executing 12-52 

batch file from memory 10-31 

batch file, looping in a 8-50 

batch file maker program 7-58 

batch file, making a 8-50 

batch file tutorial 6-52,7-30,8-50 

batch files define function keys 6-62 

batch files from RAM 7-32 

batch files in COMAL 2.0 8-50 

batch files 6-36 

batchfile'maker program 7-59 

Batch-Files-From-Memory (CT#7, p.32) correction 12-6 

BBC Micro A 11-10 

BBC Micro B 11-10 

BBS programs, menus in 11-5 

beach data file creator, kelly's 12-66 

beach (game) program, kelly's 12-62 

beach program listing, kelly's 12-68 

beginners tutorial 4-25,4-27,5-8 

BEGINNING COMAL book review 2-27,3-36,7-36 

BEGINNING COMAL book table of contents 4-44 

BEGINNING COMAL Disk directory listing 2-18,5-60 

being deleted, protecting programs from 8-55 

benchmark, Ahl's simple 12-38 

benchmark, COMPUTE! 5-1 

benchmark, PROMAL 12-38 

benchmark, sieve of Eratosthenes 5-1,12-38 

benchmark timings, IBM PC 12-39 

benchmarks, BASIC versus COMAL 2-35 

benchmarks, COMAL 2-30 

benchmarks for seventeen languages 12-37 

benefits of COMAL 5-34 

BEST OF COMAL Disk directory listing 6-81 

BEST OF COMAL Disk dir'printer3 bug 11-8 

BEST VIC/COMMODORE SOFTWARE book, THE 2-5 

between C64 and IBM PC, file transfer 9-12 

between COMAL 0.14 and 2.0, syntax differences 6-5 

bibliography, COMAL structure 11-77 

big letter program 1-17 
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KEYWORDS AND PHRASES 
BIGDUMP'NEC TO bug 


BIGDUMP'NEC routines 5-64 
BIG'LETTER program 1-17 
BIGLETTER/DEMO program listing bug 2-21 
Binder book. Cartridge Tutorial 10-67 
BINDER book review, CARTRIDGE TUTORIAL 7-43 
Binder SETSCORE bug, COMAL-80 Tutorial 11-8 
bitmap : see also drawing, graphics, picture, pixel, 
screen 

bitmap compression instructions 10-69 
bitmap compression 10-68 
bitmap conversion, BASIC to COMAL 9-38 
bitmap graphics 9-38 

bitmap package, graphics "getscreen" 10-56 

bitmap package 10-56 

bitmap pictures, fastload 9-46 

bit'map'print program 3-32 

black COMAL 2.0 cartridge, schematic for 12-81 

blackbody brightness calculation 7-49 

blocks free, checking disk 10-27 

blot program, RANDOM.PLOT ink 4-53 

board list, COMAL bulletin 5-36 

BOGGLE (game) 10-2 

book, ARTIFICIAL INTELLIGENCE FOR SMALL COMPUTERS 7-56 

book, C64 GRAPHICS WITH COMAL 6-71 

book. Cartridge Tutorial Binder 10-67 

book, COMAL 2.0 Packages 10-67 

book, COMAL YESTERDAY 10-8 

book, LIBRARY OF FUNCTIONS AND PROCEDURES 6-75,10-53 
book review, BEGINNING COMAL 2-27,3-36,7-36 
book review, CAPTAIN COMAL GETS ORGANIZED 2-12,3-36,7-41 
book review, CAPTAIN COMAL'S GRAPHICS PRIMER 7-37 
book review, CARTRIDGE GRAPHICS AND SOUND 7-38 
book review, CARTRIDGE TUTORIAL BINDER 7-43 
book review, COMAL 2.0 PACKAGES 6-40,7-35 
book review, COMAL FROM A TO Z 7-34 
book review, COMAL HANDBOOK 2-9,2-31,7-44 
book review, COMAL LIBRARY OF FUNCTIONS AND PROCEDURES 
7-35 

book review, COMAL WORKBOOK 7-34 
book review, COMMODORE 64 GRAPHICS WITH COMAL 7-39 
book review, FOUNDATIONS IN COMPUTER STUDIES WITH COMAL 
2-7,3-41,7-40 

book review, GRAPHIC PRIMER 6-21 

book review, STARTING WITH COMAL 10-49,11-13 

book review, STRUCTURED PROGRAMMING WITH COMAL 2-23,7-42 

book, STARTING WITH COMAL 7-11 

book table of contents, BEGINNING COMAL 4-44 

book, THE BEST VIC/COMMODORE SOFTWARE 2-5 

book/disk, PACKAGES LIBRARY 12-3 

booklet, HINTS FOR PROGRAMMING IN COMAL 5-8 

books, COMAL 10-25,11-1 

books for COMAL 7-46 

boot program, KWIK-LOAD 7-25 

boot program, TURBO 64 7-25 


border color, determining 3-27 
BORDER 1 COLOR function 2-13 
Borge Christensen Annual Prize 11-71 
brick wall, drawing a 10-54 
BRICKS TUTORIAL Disk directory listing 6-81 
bridge game interest, computer 9-45 
brightness calculation, blackbody 7-49 
brute force awkwardness method 12-16 
bubble sort 10-20 

buffer, clearing the keyboard 5-47 

buffer, empty printer 2-28 

buffer'fill procedure, keyboard 6-42 

buffer, keyboard 12-45 

buffer mystery, keyboard 11-25 

buffer, STR$ simulation using disk 12-25 

buffer, text 11-63 

buffer, VAL simulation using disk 12-25 

bug : see also conflict, correction, error, fix, flaw 

bug, 0.14 list file into 1.02 2-33 

bug, :- 6-75 

bug, :+ 6-75 

bug, all'at'once2 program 5-4 
bug, BACKGROUND 12-29 
bug, BASE 1 CONV 11-68 

bug, BEST OF COMAL Disk dir'printer3 11-8 

bug, BIGLETTER/DEMO program listing 2-21 

bug, cartridge checking program 7-72 

bug, CARTRIDGE DEMO Disk #03 5-4 

bug, CHECK'CARTRIDGE program 7-72 

bug, COLOR DUMP program 11-37 

bug, color graphics 6-41 

bug, COMAL 0.14 graphing program 7-48 

bug, COMAL Handbook control location 11-8 

bug, COMAL Handbook 11-37 

bug, COMAL SYSTEM DISK 4-55 

bug, COMAL TODAY #02 page-32 4-39 

bug, COMAL-80 Tutorial Binder SETSCORE 11-8 

bug, CUSTOM ERROR MESSAGES 9-7 

bug, DAY'OF'WEEK program 6-63 

bug, decrement 6-75 

bug, DELETE files 2-28 

bug, dir'printer3 11-8 

bug, disk editor program 7-56 

bug, EASY SPRITES program 9-4 

bug, expand'memory program 6-70 

bug, expand'ram program 6-70 

bug. Fast Fourier Transform 11-68 

bug, FFT 11-68 

bug fix, SETRECORDDELAY random file 6-39 

bug, FORMATTER program 2-21,4-51 

bug, GETS modem 5-30 

bug, graphics system 1-23 

bug, ILLUSION 9-7,10-7 

bug in COMAL 0.14, LOAD 6-44 


Page 4 - INDEX TO COMAL TODAY ISSUES 1 THRU 12 



KEYWORDS AND PHRASES 
bug TO CARTRIDGE 


bug, increment integer 4-53,6-75 

bug, INPUT 1-14 

bug, INT 6-63 

bug, JOYSTICK 6-5 

bug, KOALA procedure 6-63 

bug, LINKing packages, sprites, and fonts 7-50 

bug, LOAD command 7-50 

bug. Ip 1 condense program 5-23 

bug, MAKE'OBJECT 1 FILE 9-7 

bug, MICROSCRIBBLE program 2-21 

bug, OKI92'TEST 10-7 

bug, PADDLE 6-5 

bug, PRINTSCREEN offset parameter 6-38 

bug, put'char procedure 5-42 

bug, random file 1-24,2-4,3-18,6-38,7-17,8-33 

bug, SAMPLER disk 4-55 

bug, savescreen program 5-37 

bug, scrolling text 9-63 

bug, SELECT »DS:" 1-24 

bug, SELECT "LP:» and CAT 1-25 

bug, SEQ 1 TO 1 SPEED 9-46 

bug. Soundex 11-8 

bug, Speedscript convertor 9-46 

bug, SPEED 1 TO 1 SEQ 9-46 

bug, sprite 10-25 

bug, SPRITE'DESIGNER program 2-21 

bug, SPRITEINQ 10-25 

bug, TOGGLE'KEYS 9-7 

bug, window'down 9-63 

bug, window'up 9-63 

bug, word game 11-8 

building a video detector (hardware) 7-55 

built-in error messages, COMAL 0.14 4-23 

bulletin board list, COMAL 5-36 

bus expander, APROSPAND-64 6-35 

bus expander, CARDBOARD 5 6-35 

BUSCARD and COMAL 2.0 7-33 

BUSCARD and disk directory 2-28 

BUSCARD, cartridge and 5-35 

BUSCARD, COMAL and 3-4 

BUSCARD monitor from COMAL 7-33 

BUSCARD 1-26 

COMAL 0.14, CAT listing pause for 5-31 

C128 80 column screen 11-26 

C128 80 column video chip 12-3 

Cl28 and COMAL 9-6 

C128, cartridge and 6-5,12-77 

Cl28 clock speed, changing 10-29 

Cl28 FAST mode 12-77 

C64 and IBM COMAL compatibility 6-53 

C64 and IBM PC, file transfer between 9-12 

C64 by modem, control 12-75 

C64 GRAPHICS WITH COMAL book*6-71 

C64 LINK 1-22,1-26,2-6 


C64, remote controlled 12-75 

C64 versus PET memory locations 1-2 

CAI 2-24 

calculating water pressure drop in pipes 7-71 

calculation, blackbody brightness 7-49 

Camp, Lincoln College Commodore Computer 7-29,8-1 

CAPTAIN COMAL explained, AMAZING ADVENTURES OF 1-21 

CAPTAIN COMAL GETS ORGANIZED book review 2-12,3-36,7-41 

CAPTAIN COMAL GETS ORGANIZED Disk directory listing 2-19 

CAPTAIN COMAL GETS ORGANIZED 10-61 

CAPTAIN COMAL SERIES explained 1-26 

CAPTAIN COMAL'S GRAPHICS PRIMER book review 7-37 

CARDBOARD 5 bus expander 6-35 

CARDCO +G printer interface, COMAL and 3-4 

Cardco +G/printer procedures 9-66 

Cardprint +G/printer procedures 9-66 

cartoon 12-25 

cartridge, 1541 Express drive speed up 4-17 

cartridge and BUSCARD 5-35 

cartridge and C128 6-5,12-77 

cartridge and CIE IEEE interface 5-35 

cartridge and INTERPOD 5-35 

cartridge checking program bug 7-72 

cartridge checking program, COMAL 6-40 

cartridge, COMAL 0.14 on 3-29 

cartridge, COMAL 0.14 11-58 

cartridge compatibility with other programs 6-38 

cartridge control key values 6-7,6-34,11-14 

CARTRIDGE DEMO Disk #01 directory listing 5-63 

CARTRIDGE DEMO Disk #02 directory listing 5-63 

CARTRIDGE DEMO Disk #03 bug 5-4 

CARTRIDGE DEMO Disk #03 directory listing 5-64 

CARTRIDGE DEMO Disk #04 directory listing 5-64 

cartridge design (hardware), COMAL 6-27 

cartridge empty socket 5-3,12-74 

cartridge, examining memory in the COMAL 7-59 

cartridge function keys 6-7 

CARTRIDGE GRAPHICS AND SOUND book review 7-38 

cartridge (hardware), chips in the 7-55 

cartridge history, COMAL 5-2 

cartridge installation, safe 7-74 

cartridge memory map, COMAL 2.0 6-22 

cartridge, opening COMAL 6-35 

cartridge, plain COMAL 6-38 

cartridge, printer interface and 6-11 

cartridge" program, "check 8-6 

cartridge, QUICK CHIP for the COMAL 2.0 8-1 

cartridge review, COMAL 0.14 4-16 

cartridge review, COMAL 4-9 

cartridge, RTC MULTI-LINK networking 3-29 

cartridge schematic, COMAL 2.0 12-0 

cartridge, schematic for black COMAL 2.0 12-81 

cartridge, SX-64 and COMAL 6-36 

CARTRIDGE TUTORIAL BINDER book review 7-43 
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KEYWORDS AND PHRASES 
Cartridge TO collision 


Cartridge Tutorial Binder book 10-67 

cartridge tutorial, COMAL 6-3,6-6,6-8 

CASE and ON/GOTO 11-72 

case characters, PLOTTEXT for lower 3-17 

CASE command 1-6 

case in COMAL 1-4 

case, LIST in upper and lower 3-35,9-6,10-6 
case mode lock 4-37,6-41,7-78 
case mode, switching 7-78 
case mode unlock 6-41 

case PLOTTEXT in COMAL 0.14, improved lower 6-54 

case PLOTTEXT in COMAL 0.14, lower 6-43 

case printing, lower 2-28 

case program listing, COMAL 0.14 mixed 5-22 

CASE tutorial 11-4 

cassette and COMAL, tape 1-19,1-25 

CASTLE education system 2-24 

CAT and DIR commands 6-39 

CAT and IEEE printer 3-35 

CAT bug, SELECT "LP:" and 1-25 

CAT command tutorial 11-22 

CAT command 6-35,10-26 

CAT listing pause for COMAL 0.14 5-31 

catalog : see also data base, inventory, mail list 

catalog, COMAL programs 5-11 

CHAIN command 1-6 

CHANGE command 6-7 

change'dev procedure 8-43 

changing a function in a running program 10-64 

changing C128 clock speed 10-29 

changing disk drive device number 8-43,10-42 

changing graphics turtle image 5-33 

changing screen colors 10-52 

changing sprite images 9-30 

changing turtle coordinates 3-24 

character codes in COMAL, ASCII 8-61 

character generator, accessing RAM under I/O and 3-43 

character limit, function key 32 7-77 

character PEEK value 2-31 

character ROM access from COMAL 2.0 6-37 

character set, 80 column 7-54 

character to screen, POKE 2-31 

characters, Chinese 5-18 

characters, custom 12-79 

characters permitted in variable names 2-12 

characters, PLOTTEXT for graphics 3-17 

characters, PLOTTEXT for lower case 3-17 

characters, PLOTTEXT for reverse 3-17 

characters, PLOTTEXT reverse field 4-27 

chart, pie 3-5 

chart, turtle graphics 1-13 

check, BASIC/COMAL LOAD 6-44 

"check cartridge" program 8-6 

checkbook register 12-31 


CHECK'CARTRIDGE program bug 7-72 
checking disk blocks free 10-27 
checking program bug, cartridge 7-72 
checking program, COMAL cartridge 6-40 
checking remaining memory 11-38 
chess problem. Eight Queens 5-11 
Chinese characters 5-18 
chip, C128 80 column video 12-3 
chip, custom EPROM 12-3 

CHIP for the COMAL 2.0 cartridge, QUICK 8-1 

chips in the cartridge (hardware) 7-55 

Christensen Annual Prize, Borge 11-71 

CIE IEEE interface, cartridge and 5-35 

CIE IEEE interface, COMAL and 3-4 

CIE IEEE interface support code, relocating 3-34 

CIE interface 1-26 

CIRCLE simulation routine 3-24 

circles, round 12-79 

circuit, autocorrelator 5-39 

circuit emulator, logic 5-39 

circular clock program 4-29 

clarified, COMAL versions 1-1 

clear INPUT AT field 11-25 

clear sprite collision flags 2-30 

CLEAR 10-50 

CLEAR'COLLISIONS procedure 2-30 
clearing the keyboard buffer 5-47 
clear'keys procedure 5-47 
clock demo program, digital 5-20 
clock, interrupt driven alarm 5-38 
clock program, circular 4-29 
clock program, machine language 5-26 
clock program, sprite digital 3-43 
clock speed, changing Cl28 10-29 
clock, time-of-day 5-38 
clock, TOD 5-38 
closing disk files 11-25 

CLOUD'FLUX.LIST graphing program example 7-48 

clouds, interstellar dust 7-48 

Club, starting a COMAL 2-22,10-48 

Coast Commodore Show (humor). West 6-18 

code from disk, load machine 6-82 

code procedures, Epson FX-80 printer 6-65,9-66 

code, relocating CIE IEEE interface support 3-34 

code table. Commodore ASCII 9-20 

code to DATA statements, convert machine 7-60 

code trainer, HAM radio 9-48 

codes in COMAL, ASCII character 8-61 

codes, key display 9-22 

codes, modified ASCII Commodore 7-78 

codes, SELECT and printer control 2-28 

codes to printer, sending escape 6-49 

College Commodore Computer Camp, Lincoln 7-29,8-1 

collision detection, sprite 10-24 
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KEYWORDS AND PHRASES 
collision TO COMAL 


collision flags, clear sprite 2*30 

colon in COHAL 11-73 

color confcination suggestions 1-9,2-13 

color combination table 2-13 

color, determining background 3-26 

color, determining border 3-27 

color, determining pen 3-25 

color, determining sprite 3-25 

COLOR DUMP program bug 11-37 

color graphics bug 6-41 

color INPUT, two 12-75 

color mix program 5-20 

"color 11 screen-dump, Gemini-lOx 9-67 

colors and gray shades table 2-13 

colors, changing screen 10-52 

colors, modifying default screen 10-29 

colors program, 127 5-20 

column character set, 80 7-54 

column directory list, two 6-43 

column file printer, two 12-12 

column screen, C128 80 11-26 

column screens and COMAL, 80 11-75 

column video chip, C128 80 12-3 

COMAL 0.14 and 2.0 differences 12-42 

COMAL 0.14 built-in error messages 4-23 

COMAL 0.14 cartridge review 4-16 

COMAL 0.14 cartridge 11-58 

COMAL 0.14 copyright 6-42 

COMAL 0.14 distribution right 6-42 

COMAL 0.14 ENHANCER program 12-3,12-4 

COMAL 0.14 error messages list 2-21,11-82 

COMAL 0.14 extra memory 5-19 

COMAL 0.14 function keys 1-13 

COMAL 0.14 GRAPHICS EDITOR disk 9-2 

COMAL 0.14 graphics tutorial 6-55,6-56 

COMAL 0.14 graphics 10-50 

COMAL 0.14 graphing program bug 7-48 

COMAL 0.14 memory locations 5-19 

COMAL 0.14 memory map (graphic) 3-42 

COMAL 0.14 memory map 2-5,3-22,4-19,6-28 

COMAL 0.14 memory usage 2-34 

COMAL 0.14 mixed case program listing 5-22 

COMAL 0.14 name table 4-42 

COMAL 0.14 on cartridge 3-29 

COMAL 0.14 SYSTEM Disk directory listing 2-18 

COMAL 0.14/2.0 WRITE file incompatibility 7-51 

COMAL 2.0 and 0.14 differences 6-13 

COMAL 2.0 and 0.14 keyword comparison 6-12 

COMAL 2.0 auto ASCII conversion 6-40 

COMAL 2.0 cartridge memory map 6-22 

COMAL 2.0 cartridge schematic 12-0 

COMAL 2.0 device numbers 6-11 

COMAL 2.0 disk editor program 7-56 

COMAL 2.0 dynamic keyboard substitute 10-31 


COMAL 2.0 file access 6-14 
COMAL 2.0 graphics commands 6-8 
COMAL 2.0 keywords 11-30 
COMAL 2.0 not on disk 4-18,6-39 
COMAL 2.0 PACKAGES book review 6-40,7-35 
COMAL 2.0 Packages book 10-67 
COMAL 2.0 packages keyword list 12-54 
>COMAL 2.0 split screen 6-9 
COMAL 2.0 sprite quirks 10-24 
COMAL 2.0 token table 9-54 
COMAL ACE 10-2 
COMAL advantages 3-20,3-30 
COMAL and BUSCARD 3-4 
COMAL and CARDCO +G printer interface 3-4 
COMAL and CIE IEEE interface 3-4 
COMAL and education 11-76 
COMAL and hard disks 11-75 
COMAL and INTERPOD 3-4 
COMAL and MSD disk drives 3-4 
COMAL and MULTI-LINK 3-4 
COMAL benchmarks 2-30 
COMAL books 10-25,11-1 
COMAL bulletin board list 5-36 
COMAL cartridge checking program 6-40 
COMAL cartridge design (hardware) 6-27 
COMAL cartridge history 5-2 
' COMAL cartridge review 4-9 
COMAL cartridge tutorial 6-3,6-6,6-8 
COMAL execution speed 6-17 
COMAL fastloader 10-41 
COMAL FONT Disk #01 10-30 
COMAL FROM A TO Z book review 7-34 
COMAL FROM A TO Z 6-68 
COMAL HANDBOOK book review 2-9,2-31,7-44 
COMAL Handbook bug 11-37 
COMAL Handbook control location bug 11-8 
COMAL HANDBOOK Danish edition 4-39 
COMAL HANDBOOK Disk directory listing 2-20,5-59 
COMAL implementations list 3-13,5-6 
COMAL in education 11-69 
COMAL in Europe 2-11 
COMAL in Los Angeles area 4-47 
COMAL in school 1-3,2-24,9-4,9-8,12-49 
COMAL in the Netherlands 3-5 
COMAL internal tables 5-13 
COMAL kernal 1-26,3-3,4-55,6-53 
COMAL keyword list 11-30 
COMAL keyword table memory location 5-16 
COMAL LIBRARY OF FUNCTIONS AND PROCEDURES book review 
* 7-35 

COMAL machine language monitors 12-48 
COMAL memory limitations 1-5 
COMAL memory map comment 5-54 
COMAL memory map 11-73 
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KEYWORDS AND PHRASES 
COMAL TO command 


COMAL name explained 4-17 
COMAL name table 5-14 
COMAL origins 1-8,2-11 
COMAL programs catalog 5-11 
COMAL QUICK 0.14 8-1 

COMAL QUICK fastloader for COMAL 0.14 9-7 

COMAL reboot routine 11-24 

COMAL REFERENCE GUIDE 6-68 

COMAL SAMPLER disk 3-13 

COMAL school price list 9-9 

COMAL shirt 3-3 

COMAL shortcuts 2-23 

COMAL SONG (humour) 7-52 

COMAL standard 1-26,6-53 

COMAL standardization meeting of April 1984 3-3 

COMAL STARTER KIT review 6-44 

COMAL strings tutorial 5-23 

COMAL structure bibliography 11-77 

COMAL SYSTEM DISK bug 4-55 

COMAL teachers list 9-4 

COMAL to FORTRAN conversion 4-52 

COMAL TODAY #02 page-32 bug 4-39 

COMAL TODAY European distributor 6-46 

COMAL token list 5-15 

COMAL translator explained 5-12 

COMAL tutorial 7-22 

COMAL user group information 5-64 

COMAL Using Educators list 7-4 

COMAL version 1.02 2-30 

COMAL versions clarified 1-1 

COMAL versus Pascal 3-20 

COMAL WORKBOOK book review 7-34 

COMAL YESTERDAY book 10-8 

COMAL-80 address space (graphic) 5-5 

COMAL-80 graphic memory map 5-5 

COMAL-80 standardization meeting 2-17 

COMAL-80 Tutorial Binder SETSCORE bug 11-8 

COMAL-80 6-13,6-35 

COMAL 1 DUMP for Gemini 10 4-33 

COMALERRORS 10-40 

comal 1 keypad.14 program 6-17 

comal■keypad 1 2.0 program 6-16 

COMAL'S GRAPHICS PRIMER book review, CAPTAIN 7-37 

combination suggestions, color 1-9,2-13 

combination table, color 2-13 

combine strings with & 5-16 

comma in print statement 5-12 

command and screen-dump, VIEWPORT 6-27 

command, BASIC to COMAL sys 10-29 

command bug, LOAD 7-50 

command, CASE 1-6 

command, CAT 6-35,10-26 

command, CHAIN 1-6 

command, CHANGE 6-7 
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command, CON 5-25 

command, COPY 10-27 

command, CURSOR 6-6,11-75 

command, DEFINE 10-43 

command, device number in 0.14 DIR 10-28 

command, DIR 10-27,10-28 

command, DISPLAY 6-10 


command, EDIT 1-19 

command evaluator 10-65 

command, FIND 6-7 

command for COMAL 0.14, FIND 6-61 

command, FRAME 8-6,11-75 

command, FREE 11-38 

command, IDENTIFY 10-44 

command, IMPORT 6-11 

command, INPUT AT 6-6 

command, INPUT 1-24,6-36 

command, INTERRUPT 8-62 

command, LINEFEED 3-10,9-5 

command, LIST 1-25 

command, MERGE 6-9 

command, MOD 10-44 

command, MOUNT 10-28 

command not implemented, DEBUG 5-16 

command, OPEN FILE 1-25 

command, PLOT 10-51 

command, PRINT USING 1-24 

command, SELECT 6-11 

command, SERIAL 5-35 

command, SETGRAPHIC 1-13,10-50,10-52 

command, SETMSG 2-30 

command, SETRECORDDELAY 6-5,6-39 

command, SHOWSPRITE 6-8 

command, SIZE 11-38 

command, SPRITEINQ 10-24 

command, STATUS 10-26 

command, STOPSPRITE 10-24 

command, TEXTCOLOR 6-9 

command, TIME 11-38 

command, TRACE 6-6,6-15 

command tutorial, CAT 11-22 

command tutorial, DIR 11-22 

command tutorial, INPUT 3-7,7-49,7-77 

command tutorial, LINKSHAPE 5-5 

command tutorial, LOADSHAPE 5-5 

command tutorial, OPEN 4-51 

command tutorial, PASS 5-8,10-26 

command tutorial, PRINT 4-50 

command tutorial, RESTORE 7-67 

command tutorial, SELECT 5-36 

command tutorial, SETPAGE 6-62 

command, USE 10-11 

command, VERIFY 12-79 

command, WINDOW 11-75,12-79 



KEYWORDS AND PHRASES 
command TO copy 


command, WINDOW 12-79 

commands, CAT and DIR 6-39 

commands, COMAL 2.0 graphics 6-8 

commands, graphics 10-50 

comment, COMAL memory map 5-54 

comment, TUTORIAL DISK 5-49 

Commodore 64, examining memory in the 7-59 

COMMODORE 64 GRAPHICS WITH COMAL book review 7-39 

Commodore ASCII code table 9-20 

Commodore assembler, convert non-Commodore to 7-61 

Commodore codes, modified ASCII 7-78 

Commodore Computer Camp, Lincoln College 7-29,8-1 

COMMODORE MAGAZINE article corrections 1-3 

Commodore printer graphics screen-dump 4-30 

COMMODORE radio show, FOCUS ON 3-9 

Commodore Show (humor). West Coast 6-18 

Commodore Users Group, United States 3-20 

common divisor function, greatest 8-40 

common factor function, greatest 8-40 

communications program, DIRECT*CON 9-12 

compacted picture system 11-61 

compacting hires pictures 10-68 

compactor, graphics screen 10-68 

Compactor, Picture 10-1 

compared, BASIC and COMAL 3-20,4-36,5-17,5-24,6-59 

comparing disk files 10-70 

comparison, COMAL 2.0 and 0.14 keyword 6-12 

comparison, file 10-70 

compatibility, C64 and IBM COMAL 6-53 

compatibility of COMAL 2.0 and 0.14 6-79 

compatibility with other programs, cartridge 6-38 

compiler, run-time 11-77 

complex hyperbolic functions 2-16 

complex radical program 7-68 

Composer music files. Master 9-22 

compression, bitmap 10-68 

compression, graphics screen 10-69 

compression instructions, bitmap 10-69 

compression system, picture 10-61 

COMPUSERVE network 2-26,9-1 

COMPUTE! benchmark 5-1 

computer, ACORN 1-2 

computer assisted instruction 2-24 

Computer Assisted Student Tutorial Learning Environment 
2-24 

computer bridge game interest 9-45 
Computer Camp, Lincoln College Commodore 7-29,8-1 
Computer Education Society of Ireland 2-17 
computer log program 6-72 
Computer Show, MARCA 8-1 

COMPUTER STUDIES WITH COMAL book review, FOUNDATIONS IN 
2-7,3-41,7-40 

COMPUTER STUDIES WITH COMALDisk directory listing, 
FOUNDATIONS IN 2-20,5-60 


computer, TED 1-2 

COMPUTERS book, ARTIFICIAL INTELLIGENCE FOR SMALL 7-56 
COMSYMB file 6-38 
CON command 5-25 

CONNECTION printer interface 10-66 

contents, BEGINNING COMAL book table of 4-44 

control C64 by modem 12-75 

control codes, SELECT and printer 2-28 

control H 6-41 

control I 6-41 

control key values, cartridge 6-7,6-34,11-14 

control location bug, COMAL Handbook 11-8 

control P print text screen 5-28,7-57 

control, paddle 1-18 

control program, 8023P printer 2-29 

control routines, sound 4-40 

control U key in COMAL 2.0 8-33 

controlled C64, remote 12-75 

convention, program header 1-22,9-18 

convention, program name 1-22 

conventions, file name 1-16,4-49,6-70,10-77,12-33 

conversion, BASIC to COMAL bitmap 9-38 

conversion, BASIC to COMAL graphics 9-38 

conversion, COMAL 2.0 auto ASCII 6-40 

conversion, COMAL to FORTRAN 4-52 

conversion, decimal from any base 12-23 

conversion, decimal to any base 8-35,12-21 

conversion, graphics file 11-61 

conversion, hexadecimal 4-39 

conversion in COMAL 2.0, ASCII 9-19 

conversion programs, Speedscript 11-74 

convert machine code to DATA statements 7-60 

convert non-Commodore to Commodore assemnler 7-61 

CONVERT procedure 2-6,12-22 

convert*base function 8-35 

converter, Speedscript to sequential file 8-56 

converter, SPRITE-MASTER image file 8-46 

converters, joystick ports as A/D 9-34 

converters, paddle inputs as A/D 9-34 

converting 0.14 programs to 2.0 12-42 

converting a program to a package 9-73 

converting BASIC to COMAL 5-21 

converting numbers to words 10-12 

convertor bug, Speedscript 9-46 

coordinates, changing turtle 3-24 

coordinates, determining sprite 3-25 

coordinates, determining turtle 3-24 

copies, backup 1-16 

copy, backup 10-41 

COPY command 10-27 

copy files with two 1541 drives 10-71 
copy random file 6-37 
copy relative file 6-37 
copy with two 1541 drives 4-18 
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KEYWORDS AND PHRASES 
COPY*FILE TO determining 


COPY*FILE procedure 10-70 

COPYFILES.BASIC 10-41 

copying files 10-70 

copyright, COMAL 0.14 6-42 

correct 1 disk program 11-16 

correcting for rounding errors 9-32 

correction, Batch-Files-From-Memory <CT#7, p.32) 12-6 

corrections, COMMODORE MAGAZINE article 1-3 

correlator program 5-40 

CP/M COMAL 11-10 

CREATE random files simulation routine 3-27 
CREATE simulation routine 3-24 
creator, kelly's beach data file 12-66 
.erg suffix 10-68,11-61 

(CT#7, p.32) correction. Batch-Files-From-Memory 12-6 

CURCOL simulation routine 3-24,3-27 

CURROW simulation routine 3-24,3-27 

CURSOR command 6-6,11-75 

cursor for joystick 7-77 

cursor position, determining 3-27 

cursor positioning 3-27 

CURSOR simulation routine 3-24,3-27 

curve graphing program, least squares 6-74 

curve, limacon 5-50 

curve, rose 5-50 

curved lines, drawing 10-53 

Curves program, Easy 10-77 

custom characters 12-79 

custom EPROM chip 12-3 

CUSTOM ERROR MESSAGES bug 9-7 

custom error messages 3-7,8-66 

DAC procedure 10*12 

Danish edition, COMAL HANDBOOK 4-39 

Dansk Data Elektronik COMAL 5-6 

data base : see also catalog, inventory, mail list 

data base, disk library 6-50 

data base manager in COMAL 0.14 6-47 

data base program, free form 12-40 

data base program, telephone number 10-45 

data base program 8-25,11-72 

DATA BASE system, DISK 6-50 

Data Elektronik COMAL, Dansk 5-6 

data entry with function key 11-24 

data file creator, kelly's beach 12-66 

data file, DATA statements from sprite 12-65 

data files, running SEQ type 5-9 

DATA program, AUTOMATIC 4-17 

DATA reading in COMAL 2.0, quick 7-67 

DATA statements, convert machine code to 7-60 

DATA statements from machine language 6-36 

DATA statements from sprite data file 12-65 

DATA statements from sprite shape file 8-45 

data statements, modifying 10-17 

datasette 1-25 
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date function, Julian 8-47 

Datorer COMAL, Teli 5-6 

David's Directory Designer 11-58 

day, Julian 9-76 

DAY'OF'WEEK program bug 6-63 

DEBUG command not implemented 5-16 

decimal from any base conversion 12-23 

decimal to any base conversion 8-35,12-21 

decision tree 10-16 

decrement bug 6-75 

default OFFSET values, LIGHTPEN 6-38 
default screen colors, modifying 10-29 
DEFINE command 10-43 
define function keys, batch files 6-62 
definitions, long function key 9-33 
definitions, saving function key 9-33 
defkey examples 6-62 
DEFKEY tutorial 7-21 


DELAY time units, lightpen 6-38 
DELETE files bug 2-28 
delete key 7-19 
DELETEd files 1-23 


deleted, protecting programs from being 8-55 
deleting program lines 11-73 
de-LINKing a package 11-65 
Delphi network 9-1 

DEMO Disk #01 directory listing, CARTRIDGE 5-63 

DEMO Disk #02 directory listing, CARTRIDGE 5-63 

DEMO Disk #03 bug, CARTRIDGE 5-4 

DEMO Disk #03 directory listing, CARTRIDGE 5-64 

DEMO Disk #04 directory listing, CARTRIDGE 5-64 

DEMO Disk directory listing, AUTO RUN 5-62 

demo program, digital clock 5-20 

demo, statistics 11-37 

depreciation schedule program 8-52 

derivative of a function 11-66 

design (hardware), COMAL cartridge 6-27 

Designer, David's Directory 11-58 

detecting drive type 9-36 

detection, SETMSG state 10-29 

detection, sprite collision 10-24 

detector (hardware), building a video 7-55 

determining background color 3-26 

determining border color 3-27 

determining cursor position 3-27 

determining pen color 3-25 

determining pen state 3-25 

determining screen state 3-26 

determining sprite color 3-25 

determining sprite coordinates 3-25 

determining sprite size 3-25 

determining sprite state 3-25 

determining turtle coordinates 3-24 

determining turtle heading 3-24 



KEYWORDS AND PHRASES 
determining TO Disk 


determining turtle size 3-25 
determining turtle state 3-25 
deviation of an array, standard 9-26 
device : see also directory, disk drive, files 
device number, changing disk drive 8-43,10-42 
device number in 0.14 DIR command 10-28 
device numbers, COMAL 2.0 6-11 
device numbers in COMAL 2.0 6-36 
device, paddle ports as a measuring 9-34 
device power requirements, peripheral 12-76 
device, SELECT "LP:" for any 3-35 
differences between COMAL 0.14 and 2.0, syntax 6-5 
differences, COMAL 0.14 and 2.0 12-42 
differences, COMAL 2.0 and 0.14 6-13 
differential equation solver 7-73 
differentiation program, symbolic 9-53 
differentiation, symbolic 11-66 
digital clock demo program 5-20 
digital clock program, sprite 3-43 
dimensional fractals on 1520 plotter, three 12-26 
dimensional molecule program, three 6-32 
dimensions of an array, finding the 9-27 
DIR command, device number in 0.14 10-28 
DIR command tutorial 11-22 
DIR command 10-27,10-28 
DIR commands, CAT and 6-39 
direct reduction repayment program 8-60 
DIRECT 1 CON communications program 9-12 
DIRECT'CON program listing 9-14 
directories for disk sleeves, disk 11-40 
directories, sorting disk 8-55 
directory : see also device, disk drive, files 
directory annotation, disk 1-23 
directory, BUSCARD and disk 2-28 
Directory Designer, David's 11-58 
directory editor, disk 3-6,8-55 
directory, INTERPOD and disk 2-28 
directory list, two column 6-43 
directory listing, 2.0 PACKAGES Disk 7-79 
directory listing, AUTO RUN DEMO Disk 5-62 
directory listing, BEGINNING COMAL Disk 2-18,5-60 
directory listing, BEST OF COMAL Disk 6-81 
directory listing, BRICKS TUTORIAL Disk 6-81 
directory listing, CAPTAIN COMAL GETS ORGANIZED Disk 
2-19 

directory listing, CARTRIDGE DEMO Disk #01 5-63 
directory listing, CARTRIDGE DEMO Disk #02 5-63 
directory listing, CARTRIDGE DEMO Disk #03 5-64 
directory listing, CARTRIDGE DEMO Disk #04 5-64 
directory listing, COMAL 0.14 SYSTEM Disk 2-18 
directory listing, COMAL HANDBOOK Disk 2-20,5-59 
directory listing, font.master #01 Disk 10-77 
directory listing, FOUNDATIONS IN COMPUTER STUDIES WITH 
COMAL Disk 2-20,5-60 


directory listing, GET ORGANIZED Disk 5-61 
directory listing, GRAPHIC PRIMER Disk 5-62 
directory listing, MODEM Disk 7-79 
directory listing, PET COMAL DISK 2-19 
directory listing, PROC & FUNC Disk 5-61 
directory listing, SAMPLER DISK 5-62 
directory listing, SLIDE SHOW #01 Disk 5-62 
directory listing, SLIDE SHOW #02 Disk 5-62 
directory listing, STRUCTURED PROGRAMMING WITH COMAL 
Disk 2-19,5-60 


directory 

l 

isting. 

TODAY 

#01 D 

isk 

2-18 

directory 

l 

isting. 

TODAY 

#01 D 

isk 

5-57 

directory 

l 

isting. 

TODAY 

#02 D 

isk 

5-57 

directory 

l 

isting. 

TODAY 

#03 D 

isk 

4-54 

directory 

l 

isting. 

TODAY 

#03 D 

isk 

5-57 

directory 

l 

isting. 

TODAY 

#04 D 

isk 

5-57 

directory 

l 

isting. 

TODAY 

#05 D 

isk 

5-58 

directory 

l 

isting. 

TODAY 

#06 D 

isk 

6-81 

directory 

l 

isting. 

TODAY 

#07 D 

isk 

7-79 

directory 

l 

isting. 

TODAY 

#08 D 

isk 

8-77 

directory 

l 

isting. 

TODAY 

#09 D 

isk 

9-77 

directory 

l 

isting. 

TODAY 

#11 D 

isk 

12-78 

directory 

l 

isting. 

TUTORIAL Disk 4-54,5-62 

directory 

l 

isting. 

USER 

GROUP 

#01 

Disk 4-14 

directory 

l 

isting. 

USER 

GROUP 

#01 

Disk 5-58 

directory 

l 

isting. 

USER 

GROUP 

#02 

Disk 4-54 

directory 

l 

isting. 

USER 

GROUP 

#02 

Disk 5-58 

directory 

l 

isting. 

USER 

GROUP 

#03 

Disk 5-58 

directory 

l 

isting. 

USER 

GROUP 

#04 

Disk 5-59 

directory 

l 

isting. 

USER 

GROUP 

#05 

Disk 5-59 

directory 

l 

isting. 

USER 

GROUP 

#06 

Disk 5-59 

directory 

l 

isting. 

USER 

GROUP 

#07 Disk 6-81 

directory 

l 

isting, 

USER 

GROUP 

#08 

Disk 7-79 

directory 

l 

isting. 

USER 

GROUP 

#09 

Disk 6-81 

directory 

l 

isting. 

USER 

GROUP 

#10 

Disk 9-77 

directory 

l 

isting. 

USER 

GROUP 

#11 

Disk 10-77 

directory 

l 

isting. 

UTILITY Disk #02 9-77 

directory 

l 

istings 

paste-on 11-40 


directory, order of disk 1-23 

directory procedure 8-68 

DIRECTORY program, FAST 8-68 

directory reader, improved fast 12-50 

directory reading program, fast 7-58 

directory to a printer, listing a disk 9-6 

dir'lister program 9-6 

dir'printer3 bug, BEST OF COMAL Disk 11-8 

dir'printer3 bug 11-8 

disable, RESTORE key 7-78,10-29 

disassembler program 7-59 

discussion, EOF usage 4-51 

Disk #01, COMAL FONT 10-30 

Disk #01 directory listing, CARTRIDGE DEMO 5-63 
Disk #02 directory listing, CARTRIDGE DEMO 5-63 
Disk #02 directory listing, UTILITY 9-77 
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KEYWORDS AND PHRASES 
Disk TO Disk 


Disk #03 bug, CARTRIDGE DEMO 5-4 
Disk #03 directory listing, CARTRIDGE DEMO 5-64 
Disk #03 review, TODAY 3-4 
Disk #04 directory listing, CARTRIDGE DEMO 5-64 
disk backup program 10-60 
disk, backup 10-60 
disk backups 2-27 
disk blocks free, checking 10-27 
disk buffer, STRS simulation using 12-25 
disk buffer, VAL simulation using 12-25 
DISK bug, COMAL SYSTEM 4-55 
disk bug, SAMPLER 4-55 
disk, COMAL 0.14 GRAPHICS EDITOR 9-2 
disk, COMAL 2.0 not on 4-18,6-39 
disk, COMAL SAMPLER 3-13 
DISK comment, TUTORIAL 5-49 
DISK DATA BASE system 6-50 
disk directories for disk sleeves 11-40 
disk directories, sorting 8-55 
disk directory annotation 1-23 
disk directory, BUSCARD and 2-28 
disk directory editor 3-6,8-55 
disk directory, INTERPOO and 2-28 
Disk directory listing, 2.0 PACKAGES 7-79 
Disk directory listing, AUTO RUN DEMO 5-62 
Disk directory listing, BEGINNING COMAL 2-18,5-60 
Disk directory listing, BEST OF COMAL 6-81 
Disk directory listing, BRICKS TUTORIAL 6-81 
Disk directory listing, CAPTAIN COMAL GETS ORGANIZED 
2-19 

Disk directory listing, COMAL 0.14 SYSTEM 2-18 
Disk directory listing, COMAL HANDBOOK 2-20,5-59 
Disk directory listing, font.master #01 10-77 
Disk directory listing, FOUNDATIONS IN COMPUTER STUDIES 
WITH COMAL 2-20,5-60 

Disk directory listing, GET ORGANIZED 5-61 
Disk directory listing, GRAPHIC PRIMER 5-62 
Disk directory listing, MODEM 7-79 
DISK directory listing, PET COMAL 2-19 
Disk directory listing, PROC & FUNC 5-61 
DISK directory listing, SAMPLER 5-62 
Disk directory listing, SLIDE SHOW #01 5-62 
Disk directory listing, SLIDE SHOW #02 5-62 
Disk directory listing, STRUCTURED PROGRAMMING WITH 
COMAL 2-19,5-60 

Disk directory listing, TODAY #01 2-18 
Disk directory listing, TODAY #01 5-57 
Disk directory listing, TODAY #02 5-57 
Disk directory listing, TODAY #03 4-54 
Disk directory listing, TODAY #03 5-57 
Disk directory listing, TODAY #04 5-57 
Disk directory listing, TODAY #05 5-58 
Disk directory listing, TODAY #06 6-81 
Disk directory listing, TODAY #07 7-79 


Disk directory listing, TODAY #08 8-77 

Disk directory listing, TODAY #09 9-77 

Disk directory listing, TODAY #11 12-78 

Disk directory listing, TUTORIAL 4-54,5-62 

Disk directory listing, USER GROUP #01 4-14 

Disk directory listing, USER GROUP #01 5-58 

Disk directory listing, USER GROUP #02 4-54 

Disk directory listing, USER GROUP #02 5-58 

Disk directory listing, USER GROUP #03 5*58 

Disk directory listing, USER GROUP #04 5*59 

Disk directory listing, USER GROUP #05 5-59 

Disk directory listing, USER GROUP #06 5-59 

Disk directory listing, USER GROUP #07 6-81 

Disk directory listing, USER GROUP #08 7-79 

Disk directory listing, USER GROUP #09 6-81 

Disk directory listing, USER GROUP #10 9-77 

Disk directory listing, USER GROUP #11 10-77 

disk directory, order of 1-23 

disk directory to a printer, listing a 9-6 

Disk dir'printer3 bug, BEST OF COMAL 11-8 

disk drive : see also device, directory, files 

disk drive alignment, 1541 7-55 

disk drive device number, changing 8-43,10-42 

disk drive, examining memory in the 1541 7-59 

disk drive, examining programs on the 7-59 

disk drive unit 9, PASS to 6-11,6-37 

disk drives, COMAL and MSD 3-4 

disk editor program bug 7-56 

disk editor program, COMAL 2.0 7-56 

disk errors, fixing 11-16 

disk files, closing 11-25 

disk files, comparing 10-70 

DISK, FONT 9-2 

disk FORMAT in COMAL 6-5 

Disk, Games 10-1 

disk, ICON 11-2 

disk ID, shifted letter in 4-55 

disk, indented program LIST to 4-18,5-36,6-43,7-78 

disk library data base 6-50 

disk, LIST to 6-10 

disk, load graphics screen from 3-39 
disk, load machine code from 6-82 
disk log, auto 6-72 
disk, MATH AND SCIENCE 9-2 
disk, RAM 11-63 

disk, save graphics screen to 3-38 
disk, save memory to 3-37 
disk series, USER GROUP 6-42 
disk set, 19 6-44 

disk sleeves, disk directories for 11-40 

disk, startup 10-41 

disk, THE GRAPHICS TOOLBOX 9-2 

disk, TYPING TUTOR 9-2 

Disk, TYPING 10-1 
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KEYWORDS AND PHRASES 
DISK'DATA 1 BASE TO element 


DISK 1 DATA 1 BASE 11*72 

disk 1 editor program 5-45 

disks, AHOY! magazine 12-2 

disks, COMAL and hard 11-75 

disks explained, USER GROUP 4-12 

disks, formatting 5-9 

disks, “free 11 COMAL 9-22 

disks, master 9-28 

disks, SLIDE SHOW 9-38 

disks, two sided 9-28 

display codes, key 9-22 

DISPLAY command 6-10 

displaying a program name table 5-46 

distribution right, COMAL 0.14 6-42 

distributor, COMAL TODAY European 6-46 

divisor function, greatest common 8-40 

dodge*em program (game) 4-38 

dog 1 chases 1 cat program (game) 5-32 

Doodle pictures 11-61 

double precision logical functions 1-20 

double size graphics dump for NEC printer 5-64 

DOUBLER program 12-12 

double-size graphics screen-dump 4-32 

down text screen, scroll 4-50 

drawing : see also bitmap, graphics, picture, pixel, 
screen 

drawing a brick wall 10-54 

drawing a line 10-51 

drawing curved lines 10-53 

drawing in COMAL 0.14 10-50 

drawing polygons 10-51,10-53 

drawing program, joystick 1-18 

drawing program 10-43 

draw*molecules program 6-32 

drive, 1571 as dual 12-77 

drive alignment, 1541 disk 7-55 

drive alignment program, 1541 9-34 

drive device number, changing disk 8-43,10-42 

drive, examining memory in the 1541 disk 7-59 

drive, examining programs on the disk 7-59 

drive, function keys for the MSD dual 9-32 

drive mode, switch 1571 to 1541 12-77 

drive, MSD Dual 10-26 

drive number, specifying 12-46 

drive speed up cartridge, 1541 Express 4-17 

drive speedup, RABBIT package 1541 12-5 

drive type, detecting 9-36 

drive unit 9, PASS to disk 6-11,6-37 

drive units, testing for available 10-73 

driven alarm clock, interrupt 5-38 

driver procedures, 1520 plotter 7-62 

drives, COMAL and MSD disk 3-4 

drives, copy files with two. 1541 10-71 

drives, copy with two 1541 4-18 


drive*type function 9-36 

drop in pipes, calculating water pressure 7-71 

'•DS: 1 ' bug, SELECT 1-24 

dual drive, 1571 as 12-77 

dual drive, function keys for the MSD 9-32 

Dual drive, MSD 10-26 

dump, 1525 graphics 9-78 

dump for NEC printer, double size graphics 5-64 

dump, laser printer 10-15 

dump, MRS-801 graphics 9-78 

DUMP program bug, COLOR 11-37 

DUMP*BIG'EPSON program 4-32 

DUMP 1 NEC8023A program 4-32 

DUMP*PROWRITER program 4-32 

DUMPTEXT1525 program 4-33 

DUPLICATE function, MSD 10-26 

dust clouds, interstellar 7-48 

Dutch error messages 8-54 

Dvorak keyboard 10-1 

dynamic keyboard substitute, COMAL 2.0 10-31 

dynamic keyboard 6-36,11-25 

Easy Curves program 10-77 

EASY SPRITES program bug 9-4 

EDIT command 1-19 

editing, full screen 1-26 

editing procedure, screen'prompt 7-70 

edition, COMAL HANDBOOK Danish 4-39 

EDITOR disk, COMAL 0.14 GRAPHICS 9-2 

editor, disk directory 3-6,8-55 

editor, font 10-1,10-30 

editor for COMAL 0.14, font 12-7 

editor for COMAL 2.0, music 6-68 

editor instructions, font 10-32 

editor instructions, graphics 11-57 

editor. Print Shop graphics 9-27 

Editor, Print Shop Icon 10-1 

editor program bug, disk 7-56 

editor program, COMAL 2.0 disk 7-56 

EDITOR program for COMAL 2.0, SONG 6-68 

editor, smooth scrolling 12-3 

editor system, graphics 11-1,11-57 

education, COMAL and 11-76 

education, COMAL in 11-69 

Education Society of Ireland, Computer 2-17 

education system, CASTLE 2-24 

Educators list, COMAL Using 7-4 

effects procedure 12-61 

effects, sprites with sound 9-64 

effects, text special 6-34 

efficient use of memory 1-5 

Eight Queens chess problem 5-11 

Electron, Acorn 11-10 

Elektronik COMAL, Dansk Data 5-6 

element of an array, first 9-27 
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element of an array, last 9-27 
ELIZA artificial intelligence program 7-56 
empty printer buffer 2-28 
empty socket, cartridge 5-3,12-74 
emulate COMAL 2.0 in COMAL 0.14 3-24 
emulation : see also algorithm, function, procedure, 
program, routine, simulation 
emulator, floating point VAL 1-20 
emulator for COMAL 0.14, JOYSTICK 12-67 
emulator for COMAL 0.14, PADDLE 12-67 
emulator, logic circuit 5-39 
emulator, LOGO 1-14 
emulator procedure, PAGE 2-16 
emulator program, VT-52 terminal 2-34 
enable, RESTORE KEY 10-29 
end quote mark 1-26 
endless loop, STACK OVERFLOW from 6-66 
English font. Old 11-5 
ENHANCER program, COMAL 0.14 12-3,12-4 
ENTERing a procedure 9-6 
ENTERing programs 1-3 
entry, function key line 11-24 
entry with function key, data 11-24 

Environment, Computer Assisted Student Tutorial Learning 
2-24 

EOF usage discussion 4-51 
EPROM chip, custom 12-3 

Epson FX-80 printer code procedures 6-65,9-66 

Epson MX-80 graphics screen-dump 3-40 

Epson RX80 screen-dump package 10-72 

Epson screen-dump package 10-66 

EPYX FAST LOAD 6-70 

equation solver, differential 7-73 

equations, polar 5-50 

Eratosthenes benchmark, sieve of 5-1,12-38 

error s see also bug, conflict, correction, fix, flaw 

ERROR explained, SYNTAX 3-17 

ERROR HANDLER in COMAL 2.0 tutorial 8-48 

error message number memory location 3-7 

ERROR MESSAGES bug, CUSTOM 9-7 

error messages, COMAL 0.14 built-in 4-23 

error messages, custom 3-7,8-66 

error messages, Dutch 8-54 

error messages in COMAL 0.14, accessing 7-50 

error messages in COMAL 0.14 1-16 

error messages list, COMAL 0.14 2-21,11-82 

error messages to RAM, fast 6-43 

error messages, turn off 2-30 

error trapping tutorial 6-14 

error trapping 8-48 

errors, accessing user 3-7 

errors, correcting for rounding 9-32 

errors, fixing disk 11-16 

ERRORS program, RAM 4-23 


errors, trapping random file 6-39 

errors, trapping relative record 6-39 

escape codes to printer, sending 6-49 

ETCHASKETCH program 1-18 

Euler angle rotations 2-16 

Euler integration program 7-73 

Europe, COMAL in 2-11 

European distributor, COMAL TODAY 6-46 

EVAL procedure 10-64,10-65 

evaluator, command 10-65 

evaluator, META expression 10-64 

examining memory in the 1541 disk drive 7-59 

examining memory in the COMAL cartridge 7-59 

examining memory in the Commodore 64 7-59 

examining programs on the disk drive 7-59 

example, CLOUD 1 FLUX.LIST graphing program 7-48 

example program, graphics 10-47 

example, random file 10-9 

example, sprite animation 10-44 

examples, defkey 6-62 

exchange sorting 10-19 

executing batch file, automatic 12-52 

execution speed, COMAL 6-17 

EXEQ package 10-62 

exit to BASIC from COMAL 1-16,8-7,10-29 
exit to COMAL 2.0 from BASIC 6-7,10-29 
expand'comal program 5-19 
expander, APROSPAND-64 bus 6-35 
expander, CARDBOARD 5 bus 6-35 
expand'memory program bug 6-70 
expand'ram program bug 6-70 
expert systems 10-10,10-16 

explained, AMAZING ADVENTURES OF CAPTAIN COMAL 1-21 

explained, CAPTAIN COMAL SERIES 1-26 

explained, COMAL name 4-17 

explained, COMAL translator 5-12 

explained, functions 10-6 

explained, graphics screen-dump 4-30 

explained, PLOTTEXT 2-15 

explained, STACK OVERFLOW 2-15 

explained, SYNTAX ERROR 3-17 

explained, USER GROUP disks 4-12 

Express drive speed up cartridge, 1541 4-17 

expression evaluator, META 10-64 

external procedures tutorial 7-27 

external sorting 10-21 

extra memory, COMAL 0.14 5-19 

factor function, greatest common 8-40 

factorial function 8-41 

fancy'print procedure 6-34 

FAST DIRECTORY program 8-68 

fast directory reader, improved 12-50 

fast directory reading program 7-58 

fast error messages to RAM 6-43 
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Fast Fourier Transform bug 11-68 

Fast Fourier Transform 11-67 

FAST LOAD, EPYX 6-70 

FAST mode, C128 12-77 

FAST'BOOT BASIC program 9-43 

fast load bitmap pictures 9-46 

fastload for COMAL 0.14, Sizzle 9-43 

fastloader, COMAL 10-41 

fastloader for COMAL 0.14, COMAL QUICK 9-7 

fastloader for COMAL 0.14, ML'SIZZLE 9-7,10-41 

feed in PRINT statement, suppress line 5-12 

FFT bug 11-68 

FFT 11-67 

field characters, PLOTTEXT reverse 4-27 

field, clear INPUT AT 11-25 

field, INPUT 6-6 

file access, COMAL 2.0 6-14 

file, autoexec batch 12-52 

file, automatic executing batch 12-52 

file bug fix, SETRECORDDELAY random 6-39 

file bug, random 1-24,2-4,3-18,6-38,7-17,8-33 

FILE command, OPEN 1-25 

file comparison 10-70 

file, COMSYMB 6-38 

file conversion, graphics 11-61 

file converter, Speedscript to sequential 8-56 

file converter, SPRITE-MASTER image 8-46 

file, copy random 6-37 

file, copy relative 6-37 

file creator, kelly's beach data 12-66 

file, DATA statements from sprite data 12-65 

file, DATA statements from sprite shape 8-45 

file errors, trapping random 6-39 

file example, random 10-9 

file from memory, batch 10-31 

file handling tips 11-25 

file identification, picture 12-32 

file incompatibility, COMAL 0.14/2.0 WRITE 7-51 

file into 1.02 bug, 0.14 list 2-33 

file, looping in a batch 8-50 

file maker program, batch 7-58 

file, making a batch 8-50 

file name conventions 1-16,4-49,6-70,10-77,12-33 

file name pattern matching 6-35 

file numbers used by COMAL 7-17 

file, PRG type 1-25 

file printer, two column 12-12 

file, recover a lost 11-24 

file size finder, random 10-42 

file to screen, sequential 8-43 

file, TRACE list to 6-39 

file transfer between C64 and IBM PC 9-12 

file tutorial, batch 6-52,7-30,8-50 

FILE tutorial, PRINT 2-8 


FILE tutorial, WRITE 2-8 
file use tutorial 12-30 
file'exists function improved 6-42 
file'exists function 8-48 

files : see also device, directory, disk drive 

files, batch 6-36 

files bug, DELETE 2-28 

files, closing disk 11-25 

files, comparing disk 10-70 

files, copying 10-70 

files define function keys, batch 6-62 

files, DELETEd 1-23 

files from RAM, batch 7-32 

files in COMAL 2.0, batch 8-50 

files, integer storage in WRITE 7-51 

files, loading 10-40 

files, mailing list program using relative 7-69 

files. Master Composer music 9-22 

files, open multiple 6-42 

files, printing 2-24 

files, running SEQ type data 5-9 

files simulation routine, CREATE random 3-27 

files, splat 11-25 

files, sprite shape 8-21 

files with two 1541 drives, copy 10-71 

FILE'TO'PRINT program 2-24 

fill procedure, keyboard buffer 6-42 

filter procedure 4-41 

FILTERTYPE procedure 5-42 

FIND command for COMAL 0.14 6-61 

FIND command 6-7 

find last program line 7-74 

finder, random file size 10-42 

finding the dimensions of an array 9-27 

finding the location of a string variable 4-42 

finding the starting address of a string 4-43 

find'radical program 7-68 

FIND'STRING procedure 4-43 

first element of an array 9-27 

first*int function 9-27 

FIRST'LAST package 9-27 

first'real function 9-27 

first'str function 9-27 

fit, nonlinear least squares 2-16 

fit'it program 6-74 

fix, SETRECORDDELAY random file bug 6-39 

fixing disk errors 11-16 

flags, clear sprite collision 2-30 

FLASH, 1541 5-39 

FLASH, Skyles 1541 6-43 

flipping program, sprite 5-26 

floating point VAL emulator 1-20 

FOCUS ON COMMODORE radio show 3-9 

font : see also alphabet, character, letter, text 
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FONT Disk #01, COMAL 10-30 
FONT DISK 9-2 

font editor for COMAL 0.14 12-7 

font editor instructions 10-32 

font editor 10-1,10-30 

font in running program, LINK 10-31 

font in running program, save 10-31 

font. Old English 11-5 

font rotation 10-30 

font sprite maker program 8-44 

font.master #01 Disk directory listing 10-77 

fonts and Paperclip word processor 12-75 

fonts bug, LINKing packages, sprites, and 7-50 

fonts from a running program, loading 7-57 

fonts in COMAL 0.14 10-38 

force awkwardness method, brute 12-16 

forest program, random 8-26 

form data base program, free 12-40 

FORMAT in COMAL, disk 6-5 

FORMATTER program bug 2-21,4-51 

formatting disks 5-9 

FORTH 7-12,10-10 

FORTRAN conversion, COMAL to 4-52 

FOUNDATIONS IN COMPUTER STUDIES WITH COMAL book review 
2-7,3-41,7-40 

FOUNDATIONS IN COMPUTER STUDIES WITH COMAL Disk 
directory listing 2-20,5-60 
Fourier Transform bug. Fast 11-68 
Fourier Transform, Fast 11-67 
Fourier transform program 12-16 
fractals on 1520 plotter, three dimensional 12-26 
FRAME command 8-6,11-75 
free, checking disk blocks 10-27 
"free" COMAL disks 9-22 
FREE command 11-38 
free form data base program 12-40 
free memory in COMAL 1-5,11-74 
FREEWAY program 7-52 
full screen editing 1-26 
FUNC Disk directory listing, PROC & 5-61 
function : see also algorithm, emulation, procedure, 
program, routine, simulation 
function, Ackermann 8-41 
function as parameter 2-32 
function, BACKGROUND'COLOR 2-13 
function, BORDER 1 COLOR 2-13 
function, convert'base 8-35 
function, derivative of a 11-66 
function, drive'type 9-36 
function, factorial 8-41 
function, file'exists 8-48 
function, first'int 9-27 
function, first'real 9-27 
function, first'str 9-27 


function, GCD 8-40,8-41 

function, GCF 8-40 

function, get'inputs 8-49 

function, greatest common divisor 8-40 

function, greatest common factor 8-40 

function improved, file'exists 6-42 

function, improved modem'get$ 7-31 

function in a running program, changing a 10-64 

function, jiffies 11-38 

function, Julian date 8-47 

function key 32 character limit 7-77 

function key, data entry with 11-24 

function key definitions, long 9-33 

function key definitions, saving 9-33 

function key line entry 11-24 

function key overlay for COMAL 2.0 12-19 

function key program SAVE 7-19 

function keys, batch files define 6-62 

function keys, cartridge 6-7 

function keys, COMAL 0.14 1-13 

function keys for the MSD dual drive 9-32 

function keys in COMAL 2.0, toggling 8-33 

function keys not recursive 7-77 

function keys, redefining 7-21 

function, last'int 9-27 

function, last'real 9-27 

function, last'str 9-27 

function, LEN 9-70 

function, modem'getS 5-30,6-67,9-14 

function, MSD DUPLICATE 10-26 

function, PENS'COLOR 2-13 

function, ROUND 6-44 

function, sigma 9-26 

function, tempo 4-41 

function, trunc 9-32 

FUNCTIONS AND PROCEDURES book, LIBRARY OF 6-75,10-53 
FUNCTIONS AND PROCEDURES book review, COMAL LIBRARY OF 
7-35 

functions, complex hyperbolic 2-16 
functions, double precision logical 1-20 
functions explained 10-6 
functions for COMAL 2.0, modem 6-67 
functions, LOGICAL'FUNC 1-20 
functions, LOGI CAL'OPS 4-18 
functions, matrix 2-16 
fun'print program 8-36 
fuzzy logic 10-17 

FX-80 printer code procedures, Epson 6-65,9-66 

(game), BOGGLE 10-2 

game bug, word 11-8 

(game), dodge'em program 4-38 

(game), dog'chases'cat program 5-32 

game, greymat 11-6 

game instructions, GUESS IT 5-52 
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game interest, computer bridge 9-45 
game, missing letters 10-46 
(game), pitfall'harry program 5-44 
(game) program, kelly's beach 12-62 
game program, missing letters 8-69 
GAME program, WORD 8-69 
game, ROD THE ROADMAN 9-58,10-2 
game solution. Rod the Roadman 12-75 
(game), sprite tutorial 5-31 
(game), spritecollision program 5-31 
Games Disk 10-1 

games in COMAL, adventure 11-72 

GCD function 8-40,8-41 

GCF function 8-40 

Gemini 10, COMAL'DUMP for 4-33 

Gemini graphics screen-dump in COMAL 2.0 6-37 

Gemini-10 graphics screen-dump 4-33 

Gemini-lOx "color" screen-dump 9-67 

Gemini-10X, graphics screen-dump for 7-66,9-67 

Gemini-1Ox screen-dump package 10-72 

gemini'dump procedure 6-37 

Gemini-SG10C printer 7-78 

GENERATE'NEWERRS program 6-43 

generator, accessing RAM under I/O and character 3-43 
German COMAL Users Group 7-72 
get COMAL, where to 11-75 
GETS modem bug 5-30 

GET ORGANIZED Disk directory listing 5-61 
GETBACKGROUND simulation routine 3-26 
GETBORDER simulation routine 3-27 
GET'DRIVES procedure 10-73 
get'inputs function 8-49 
GETPEN simulation routine 3-25 
GETPENCOLOR simulation routine 3-25 

GETS ORGANIZED book review, CAPTAIN COMAL 2-12,3-36,7-41 
GETS ORGANIZED, CAPTAIN COMAL 10-61 
GETS ORGANIZED Disk directory listing, CAPTAIN COMAL 
2-19 

"getspreen" bitmap package, graphics 10-56 
GETSPRITECOLOR simulation routine 3-25 
GETTURTLESIZE simulation routine 3-25 
GOSUB, PROC versus 11-73 
GOTO and structured programming 6-64,6-78 
(graphic), COMAL 0.14 memory map 3-42 
(graphic), COMAL-80 address space 5-5 
graphic memory map, COMAL-80 5-5 
GRAPHIC PRIMER book review 6-21 
GRAPHIC PRIMER Disk directory listing 5-62 
graphics : see also bitmap, drawing, picture, pixel, 
screen 

GRAPHICS AND SOUND book review, CARTRIDGE 7-38 
graphics, bitmap 9-38 
graphics bug, color 6-41 
graphics characters, PLOTTEXT for 3-17 


graphics chart, turtle 1-13 

graphics, COMAL 0.14 10-50 

graphics commands, COMAL 2.0 6-8 

graphics commands 10-50 

graphics conversion, BASIC to COMAL 9-38 

graphics dump, 1525 9-78 

graphics dump for NEC printer, double size 5-64 

graphics dump, MPS-801 9-78 

GRAPHICS EDITOR disk, COMAL 0.14 9-2 

graphics editor instructions 11-57 

graphics editor. Print Shop 9-27 

graphics editor system 11-1,11-57 

graphics example program 10-47 

graphics file conversion 11-61 

graphics "getscreen" bitmap package 10-56 

graphics in COMAL 0.14, load 6-66 

graphics in COMAL 0.14, save 6-66 

GRAPHICS KERNAL standard 7-8 

graphics, load LOGO 6-75 

GRAPHICS PRIMER book review, CAPTAIN COMAL'S 7-37 

graphics program, MAGIC 6-7 

graphics program, pinwheel 6-45 

graphics program, polar'roses 6-41 

graphics program, SPIROLATERAL 4-35 

graphics screen compactor 10-68 

graphics screen compression 10-69 

graphics screen from disk, load 3-39 

graphics screen, INPUT from 2-12 

graphics screen memory location 2-33,4-41 

graphics screen program, save 5-27 

graphics screen, reverse 5-27 

graphics screen scaling 12-79 

graphics screen to disk, save 3-38 

graphics screen to string 10-56 

graphics screen-dump, 1520 plotter 5-51 

graphics screen-dump. Commodore printer 4-30 

graphics screen-dump, double-size 4-32 

graphics screen-dump, Epson MX-80 3-40 

graphics screen-dump explained 4-30 

graphics screen-dump for Gemini-10X 7-66,9-67 

graphics screen-dump, Gemini-10 4-33 

graphics screen-dump in COMAL 2.0, Gemini 6-37 

graphics screen-dump in COMAL 3-31 

graphics screen-dump, multicolor 6-41,11-56 

graphics screen-dump, NEC-8023 4-32 

graphics screen-dump, Okidata-92 5-18,11-56,>2-20 

graphics screen-dump programs 6-44 

graphics screen-dump, PROWRITER-8510 4-32 

graphics screen-dump 6-7 

graphics screen-dumps available 4-47 

graphics screens, SAVE 6-75 

graphics system bug 1-23 

GRAPHICS TOOLBOX disk, THE 9-2 

graphics turtle image, changing 5-33 
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graphics tutorial, COMAL 0.14 6-55,6-56 

graphics tutorial 1-11 

GRAPHICS WITH COMAL book, C64 6-71 

GRAPHICS WITH COMAL book review, COMMODORE 64 7-39 

GRAPHICSTATE simulation routine 3-26 

graphing program bug, COMAL 0.14 7-48 

graphing program example, CLOUD'FLUX.LIST 7-48 

graphing program, GRAPHS2.L 7-48 

graphing program, least squares curve 6-74 

graphing program, LST.GRAPHS 7-48 

graphing program 7-48 

graphing tutorial 5-40 

graph'keys procedure 9-7 

graphs program, polar 5-50 

GRAPHS2.L graphing program 7-48 

graphs.I routines 5-40 

gray shades table, colors and 2-13 

greatest common divisor function 8-40 


greatest common factor function 8-40 


greymat game 11-6 


GROUP #01 
GROUP #01 
GROUP #02 
GROUP #02 
GROUP #03 
GROUP #04 
GROUP #05 
GROUP #06 
GROUP #07 
GROUP #08 
GROUP #09 
GROUP #10 
GROUP #11 


Disk directory 

listing. 

USER 

4-14 

Disk directory 

listing. 

USER 

5-58 

Disk directory 

listing. 

USER 

4-54 

Disk directory 

listing, 

USER 

5-58 

Disk directory 

listing. 

USER 

5-58 

Disk directory 

listing. 

USER 

5-59 

Disk directory 

listing. 

USER 

5-59 

Disk directory 

listing, 

USER 

5-59 

Disk directory 

listing. 

USER 

6-81 

Disk directory 

listing. 

USER 

7-79 

Disk directory 

listing, 

USER 

6-81 

Disk directory 

listing. 

USER 

9-77 

Disk directory 

listing. 

USER 

10-77 


GROUP disk series, USER 6-42 


GROUP disks explained, USER 4-12 
Group, German COMAL Users 7-72 
Group, Holland COMAL Users 12-3 
group information, COMAL user 5-64 
Group), SIG (Special Interest 10-48 
Group, United States Commodore Users 3-20 
groups and COMAL TOOAY, user 8-64 
groups, list of COMAL user 4-15 
GUESS IT game instructions 5-52 


GUESS IT 10-16 

GUIDE, COMAL REFERENCE 6-68 

GUTENBERG lettering program 4-34 

Gutenberg 11-60,11-61 

H, control 6-41 

HAM radio code trainer 9-48 


HANDBOOK book review, COMAL 2-9,2-31,7-44 

Handbook bug, COMAL 11-37 

Handbook control location bug, COMAL 11-8 

HANDBOOK Danish edition, COMAL 4-39 

HANDBOOK Disk directory listing, COMAL 2-20,5-59 


HANDLER in COMAL 2.0 tutorial, ERROR 8-48 

handling tips, file 11-25 

hard disks, COMAL and 11-75 

(hardware), building a video detector 7-55 

(hardware), chips in the cartridge 7-55 

(hardware), COMAL cartridge design 6-27 

header convention, program 1-22,9-18 

heading, determining turtle 3-24 

HEADING simulation routine 3-24 

hexadecimal conversion 4-39 

HIDESCREEN routine 3-26 

HINTS FOR PROGRAMMING IN COMAL booklet 5-8 

hires pictures, compacting 10-68 

history, COMAL cartridge 5-2 

Holland COMAL Users Group 12-3 

hookup, modem-modem 9-12 

HP LaserJet 10-15 

HPL language 7-13 

hrg. prefix 9-38 

.hrg suffix 10-69 

(humor), West Coast Commodore Show 6-18 
(humour), COMAL SONG 7-52 
(humour), valgol language 10-76 
hyperbolic functions, complex 2-16 
I, control 6-41 

IBM COMAL compatibility, C64 and 6-53 

IBM COMAL 5-7,11-10,11-62 

IBM PC benchmark timings 12-39 

IBM PC, file transfer between C64 and 9-12 

IBM PC, MYTECH COMAL for the 5-7,9-12 

IBM PC 11-10 

ICON disk 11-2 

Icon Editor, Print Shop 10-1 

ICONMAKER program 9-27 

ID, shifted letter in disk 4-55 

identification, picture file 12-32 

IDENTIFIERS 1-21 

IDENTIFY command 10-44 

IEEE interface, cartridge and CIE 5-35 

IEEE interface, COMAL and CIE 3-4 

IEEE interface support code, relocating CIE 3-34 

IEEE interfaces 1-26 

IEEE printer, CAT and 3-35 

IF statements, nested 10-59 

IF-THEN-ELSE tutorial 10-58 

ILLUSION bug 9-7,10-7 

ILLUSION program 8-10 

image, changing graphics turtle 5-33 

image file converter, SPRITE-MASTER 8-46 

image, turtle 1-26 

images, changing sprite 9-30 

images, sprite alphabet 4-47 

images, sprite 1-16 

implementations list, COMAL 3-13,5-6 
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implemented, DEBUG command not 5-16 

IMPORT command 6-11 v 

improved fast directory reader 12-50 

improved, file*exists function 6-42 

improved lower case PLOTTEXT in COMAL 0.14 6-54 

improved modem 1 gets function 7-31 

incompatibility, COMAL 0.14/2.0 WRITE file 7-51 

increment integer bug 4-53,6-75 

indented program LIST to disk 4-18,5-36,6-43,7-78 

indented statements 1-25 

information, COMAL user group 5-64 

information phone number 6-70 

ink blot program, RANDOM.PLOT 4-53 

INPUT AT command 6-6 

INPUT AT field, clear 11-25 

INPUT bug 1-14 

INPUT command tutorial 3-7,7-49,7-77 
INPUT command 1-24,6-36 
INPUT field 6-6 

INPUT from graphics screen 2-12 
INPUT in a running program, SELECT 9-33 
INPUT, protected 5-10,6-6,6-15 
INPUT, restart interrupted 5-25 
INPUT, two color 12-75 
inputs as A/D converters, paddle 9-34 
insert mode, turn off 5-27 
installation, safe cartridge 7-74 
installment repayment program 8-60 
instruction, computer assisted 2-24 
instructions, bitmap compression 10-69 
instructions, font editor 10-32 
instructions, graphics editor 11-57 
instructions, GUESS IT game 5-52 
instructions, seq 1 to'speed 11-74 
Instrutek COMAL 5-6 
INT bug 6-63 

integer bug, increment 4-53,6-75 
integer FOR loop 4-43 
integer math in COMAL 12-74 
integer storage in WRITE files 7-51 
integer variables 1-22 
integration program, Euler 7-73 
integration, trapezoid 12-16 
intelligence, artificial 10-10 

INTELLIGENCE FOR SMALL COMPUTERS book, ARTIFICIAL 7-56 

intelligence program, ELIZA artificial 7-56 

interest, computer bridge game 9-45 

Interest Group), SIG (Special 10-48 

interface and cartridge, printer 6-11 

interface, cartridge and CIE IEEE 5-35 

interface, CIE 1-26 

interface, COMAL and CARDCO +G printer 3-4 
interface, COMAL and CIE IEEE 3-4 
interface, CONNECTION printer 10-66 


interface support code, relocating CIE IEEE 3-34 
interfaces, IEEE 1-26 
interferes with SETGRAPHIC, NEW 6-42 
internal sorting 10-18 

internal structure of COMAL 4-42,5-12,5-54,8-28,9-50 

internal tables, COMAL 5-13 

INTERPOD and disk directory 2-28 

INTERPOD, cartridge and 5-35 

INTERPOD, COMAL and 3-4 

INTERPOD 1-26,2-28 

interpreter, three-pass 11-77 

INTERRUPT command 8-62 

interrupt driven alarm clock 5-38 

INTERRUPT keyword 11-18 

interrupt request procedure 8-62 

interrupted INPUT, restart 5-25 

interstellar dust clouds 7-48 

into 1.02 bug, 0.14 list file 2-33 

into COMAL 2.0, loading COMAL 0.14 programs 6-4 

introduction to COMAL 3-19 

inventory program 5-47 

I/O and character generator, accessing RAM under 3-43 

Ireland, Computer Education Society of 2-17 

irq'proc procedure 8-63 

IT" key, "SAVE 11-55 

jiffies function 11-38 

joy'cursor program 7-77 

joystick : see also lightpen, paddle, port 

JOYSTICK bug 6-5 . 

joystick, cursor for 7-77 

joystick drawing program 1-18 

JOYSTICK emulator for COMAL 0.14 12-67 

joystick ports as A/D converters 9-34 

JOYSTICK routine 4-39 

Julian date function 8-47 

Julian day 9-76 

kelly's beach data file creator 12-66 

kelly's beach (game) program 12-62 

kelly's beach program listing 12-68 

kernal, COMAL 1-26,3-3,4-55,6-53 

KERNAL standard, GRAPHICS 7-8 

key 32 character limit, function 7-77 

key, data entry with function 11-24 

key definitions, long function 9-33 

key definitions, saving function 9-33 

key, delete 7-19 

key disable, RESTORE 7-78,10-29 

key display codes 9-22 

KEY enable, RESTORE 10-29 

key in COMAL 2.0, control U 8-33 

key line entry, function 11-24 

key overlay for COMAL 2.0, function 12-19 

key, POP 11-18 

key program SAVE, function 7-19 
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key, "SAVE IT" 11-55 
key tutorial, STOP 3-7 

key values, cartridge control 6-7,6-34,11-14 
keyboard buffer, clearing the 5-47 
keyboard buffer fill procedure 6-42 
keyboard buffer mystery 11-25 
keyboard buffer 12-45 
keyboard, Dvorak 10-1 
keyboard, dynamic 6-36,11-25 
keyboard repeat 10-29 

keyboard substitute, COMAL 2.0 dynamic 10-31 

keypad program, numeric 6-16 

KEYPAD64 program 6-16 

keys, batch files define function 6-62 

keys, cartridge function 6-7 

keys, COMAL 0.14 function 1-13 

keys for the MSD dual drive, function 9-32 

keys in COMAL 2.0, toggling function 8-33 

keys not recursive, function 7-77 

keys, redefining function 7-21 

keyword comparison, COMAL 2.0 and 0.14 6-12 

keyword, INTERRUPT 11-18 

keyword list, COMAL 2.0 packages 12-54 

keyword list, COMAL 11-30 

keyword, PI 6-7 

keyword substitutions 2-23 

keyword table memory location, COMAL 5-16 

keywords, COMAL 2.0 11-30 

keywords, listing COMAL 0.14 3-42 

keywords, optional 2-23 

kilroy program 10-55 

KIT review, COMAL STARTER 6-44 

KOALA pad 1-19 

KOALA procedure bug 6-63 

KOALA 1 DEMO program 1-19 

Kwik loading COMAL 0.14 7-25 

KWIK-LOAD boot program 7-25 

label for COMAL 0.14, RESTORE to 6-71 

language and COMAL, machine 1-22,12-79 

language clock program, machine 5-26 

language, DATA statements from machine 6-36 

language, HPL 7-13 

language (humour), valgol 10-76 

language in a string variable, storing machine 4-42 

language, load machine 3-37 

language monitor, machine 10-74 

language monitors, COMAL machine 12-48 

language program, sign 5-33 

language review, PROMAL 5-37 

language routines as packages, machine 10-62 

languages, benchmarks for seventeen 12-37 

large letter program 7-26 

laser printer dump 10-15 

LaserJet, HP 10-15 


last element of an array 9-27 
last program line, find 7-74 
last'int function 9-27 
last 1 real function 9-27 
last 1 str function 9-27 
learning COMAL 2-10,3-11,3-13 

Learning Environment, Computer Assisted Student Tutorial 
2-24 

least squares curve graphing program 6-74 

least squares fit, nonlinear 2-16 

LEGO Robot 8-1 

LEN function 9-70 

lessons on video tape 12-24 

lessons, vcr 11-76 

lessons, videocassette 11-76 

letter from AHOY! magazine 12-72 

letter in disk ID, shifted 4-55 

letter program, big 1-17 

letter program, large 7-26 

lettering program, GUTENBERG 4-34 

letters game, missing 10-46 

letters game program, missing 8-69 

letters program, shadow 6-34 

LIBRARIAN program 6-76 

LIBRARY book/disk, PACKAGES 12-3 

library data base, disk 6-50 

LIBRARY OF FUNCTIONS AND PROCEDURES book review, COMAL 
7-35 

LIBRARY OF FUNCTIONS AND PROCEDURES book 6-75,10-53 

LIBRARY, PACKAGES 10-2 

license to sell COMAL 1-23 

light pen, McPen 1-19,5-55 

light pen, Tech Sketch 7-78 

light pen tutorial for COMAL 2.0 5-55 

lightpen : see also joystick, paddle, port 

LIGHTPEN default OFFSET values 6-38 

lightpen DELAY time units 6-38 

lightpen TIMEON time units 6-38 

limacon curve 5-50 

limit, function key 32 character 7-77 
limitations, COMAL memory 1-5 
limits, name table 1-21 

Lincoln College Commodore Computer Camp 7-29,8-1 

line, drawing a 10-51 

line entry, function key 11-24 

line feed in PRINT statement, suppress 5-12 

line, find last program 7-74 

line numbering, AUTO 5-10 

line numbers 1-26,9-5 

line, spaces in program 1-26 

LINEFEED command 3-10,9-5 

lines, deleting program 11-73 

lines, drawing curved 10-53 

lines, spaces in program 6-63 
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LINK, C64 1-22,1-26,2-6 
LINK font In running program 10-31 
Link network, Quantum 9-1 
LINK 10-11 

M linkage 11 program 2-10 
LINK 1 IN'FONT 10-31 

LINKing packages, sprites, and fonts bug 7-50 

LINKing sprite shapes 5-5 

LINK*IN'META 10-65 

LINKSHAPE command tutorial 5-5 

LISP 10-10 

list, COMAL 0.14 error messages 2-21,11-82 

list, COMAL 2.0 packages keyword 12-54 

list, COMAL bulletin board 5-36 

list, COMAL implementations 3-13,5-6 

list, COMAL keyword 11-30 

list, COMAL school price 9-9 

list, COMAL teachers 9-4 

list, COMAL token 5-15 

list, COMAL Using Educators 7-4 

LIST command 1-25 

list file into 1.02 bug, 0.14 2-33 

list for COMAL 0.14, token 6-76 

LIST in upper and lower case 3-35,9-6,10-6 

list of 1063 COMAL programs 5-11 

list of COMAL user groups 4-15 

list program using relative files, mailing 7-69 

LIST to 1520 plotter 3-35,10-29 

LIST to 1525 printer 3-35 

LIST to disk, indented program 4-18,5-36,6-43,7-78 
LIST to disk 6-10 
list to file, TRACE 6-39 
list to printer, TRACE 6-39 
list, two column directory 6-43 
listing, 2.0 PACKAGES Disk directory 7-79 
listing a disk directory to a printer 9-6 
listing, AUTO RUN DEMO Disk directory 5-62 
listing, BEGINNING COMAL Disk directory 2-18,5-60 
listing, BEST OF COMAL Disk directory 6-81 
listing, BRICKS TUTORIAL Disk directory 6-81 
listing bug, BIGLETTER/DEMO program 2-21 
listing, CAPTAIN COMAL GETS ORGANIZED Disk directory 
2-19 

listing, CARTRIDGE DEMO Disk #01 directory 5-63 

listing, CARTRIDGE DEMO Disk #02 directory 5-63 

listing, CARTRIDGE DEMO Disk #03 directory 5-64 

listing, CARTRIDGE DEMO Disk #04 directory 5-64 

listing COMAL 0.14 keywords 3-42 

listing, COMAL 0.14 mixed case program 5-22 

listing, COMAL 0.14 SYSTEM Disk directory 2-18 

listing, COMAL HANDBOOK Disk directory 2-20,5-59 

listing, DIRECT 1 CON program 9-14 

listing, font.master #01 Disk directory 10-77 

listing, FOUNDATIONS IN COMPUTER STUDIES WITH COMAL Disk 


directory 2-20,5-60 

listing, GET ORGANIZED Disk directory 5-61 
listing, GRAPHIC PRIMER Disk directory 5-62 
listing, kelly's beach program 12-68 
listing, MODEM Disk directory 7-79 
listing pause for COMAL 0.14, CAT 5-31 
listing, PET COMAL DISK directory 2-19 
listing, PROC & FUNC Disk directory 5-61 
listing programs 5-9 
listing, SAMPLER DISK directory 5-62 
listing, SLIDE SHOW #01 Disk directory 5-62 
listing, SLIDE SHOW #02 Disk directory 5*62 
listing, STRUCTURED PROGRAMMING WITH COMAL Disk 
directory 2-19,5-60 
listing, TODAY #01 Disk directory 2-18 
listing, TODAY #01 Disk directory 5-57 
listing, TODAY #02 Disk directory 5-57 
listing, TODAY #03 Disk directory 4-54 
listing, TODAY #03 Disk directory 5-57 
listing, TODAY #04 Disk directory 5-57 
listing, TODAY #05 Disk directory 5-58 
listing, TODAY #06 Disk directory 6-81 
listing, TODAY #07 Disk directory 7-79 
listing, TODAY #08 Disk directory 8-77 
listing, TODAY #09 Disk directory 9-77 
listing, TODAY #11 Disk directory 12-78 
listing, TUTORIAL Disk directory 4-54,5-62 
listing, USER GROUP #01 Disk directory 4-14 
listing, USER GROUP #01 Disk directory 5-58 
listing, USER GROUP #02 Disk directory 4-54 
listing, USER GROUP #02 Disk directory 5-58 
listing, USER GROUP #03 Disk directory 5-58 
listing, USER GROUP #04 Disk directory 5-59 
listing, USER GROUP #05 Disk directory 5-59 
listing, USER GROUP #06 Disk directory 5-59 
listing, USER GROUP #07 Disk directory 6-81 
listing, USER GROUP #08 Disk directory 7-79 
listing, USER GROUP #09 Disk directory 6-81 
listing, USER GROUP #10 Disk directory 9-77 
listing, USER GROUP #11 Disk directory 10-77 
listing, UTILITY Disk #02 directory 9-77 
listings, paste-on directory 11*40 
live menu 11-5 
load address, package 10-29 
LOAD bug in COMAL 0.14 6-44 
LOAD check, BASIC/COMAL 6-44 
LOAD command bug 7-50 

LOAD, EPYX FAST 6-70 * 

load graphics in COMAL 0.14 6-66 

load graphics screen from disk 3-39 

load LOGO graphics 6-75 

load machine code from disk 6-82 

load machine language 3-37 

load'bitmap procedure 9-39 
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LOAD*GRAPHICS*SCREEN procedure 3-39 

loading COMAL 0.14, Kwik 7-25 

loading COMAL 0.14 programs into COMAL 2.0 6-4 

loading COMAL 0.14 with TURBODISK 9-7 

loading COMAL from BASIC 1-4 

loading files 10-40 

loading fonts from a running program 7-57 

load'obj procedure 6-82 

load'obj procedure 9-41 

LOADSCREEN for COMAL 0.14 6-66 

LOADSHAPE command tutorial 5-5 

loadshape procedure, sprite 8-14 

loan payments program 12-19 

location bug, COMAL Handbook control 11-8 

location, COMAL keyword table memory 5-16 

location, error message number memory 3-7 

location, graphics screen memory 2-33,4-41 

location of a string variable, finding the 4-42 

location, program output memory 9-18 

location, text screen memory 2-33 

locations, C64 versus PET memory 1-2 

locations, COMAL 0.14 memory 5-19 

locations in COMAL 2.0, sprite memory 6-41 

locations in COMAL, memory 3-10 

locations, sprite memory 2-17 

lock, case mode 4-37,6-41,7-78 

log, auto disk 6-72 

log program, computer 6-72 

logarithmic axes 7-48 

logic circuit emulator 5-39 

logic, fuzzy 10-17 

logical functions, double precision 1-20 

LOGICAL 1 FUNC functions 1-20 

LOGICAL'OPS functions 4-18 

LOGO emulator 1-14 

LOGO graphics, load 6-75 

long function key definitions 9-33 

loop, integer FOR 4-43 

loop, STACK OVERFLOW from endless 6-66 

looping in a batch file 8-50 

Los Angeles area, COMAL in 4-47 

lost file, recover a 11-24 

lower case characters, PLOTTEXT for 3-17 

lower case, LIST in upper and 3-35,9-6,10-6 

lower case PLOTTEXT in COMAL 0.14, improved 6-54 

lower case PLOTTEXT in COMAL 0.14 6-43 

lower case printing 2-28 

M LP:•' and CAT bug, SELECT 1-25 

,# LP:■■ for any device, SELECT 3-35 

Ip 1 condense program bug 5-23 

LST.GRAPHS graphing program 7-48 

machine code from disk, load 6-82 

machine code to DATA statements, convert 7-60 

machine language : see also assembler, monitor, package 


machine language and COMAL 1-22,12-79 

machine language clock program 5-26 

machine language, DATA statements from 6-36 

machine language in a string variable, storing 4-42 

machine language, load 3-37 

machine language monitor 10-74 

machine language monitors, COMAL 12-48 

machine language routines as packages 10-62 

MAGAZINE article corrections, COMMODORE 1-3 

magazine disks, AHOY! 12-2 

magazine, letter from AHOY! 12-72 

MAGIC graphics program 6-7 

mailing list program using relative files 7-69 

make*data program 8-45 

make'data'stmts program 7-60 

MAKE*OBJECT*FILE bug 9-7 

make*object*file program 7-61 

maker program, batch file 7-58 

maker program, font sprite 8-44 

maker, PROG'RAM package 9-73 

maker tutorial, PROG*RAM package 9-73 

making a batch file 8-50 

manager in COMAL 0.14, data base 6-47 

map, COMAL 0.14 memory 2-5,3-22,4-19,6-28 

map, COMAL 2.0 cartridge memory 6-22 

map, COMAL memory 11-73 

map, COMAL-80 graphic memory 5-5 

map comment, COMAL memory 5-54 

map (graphic), COMAL 0.14 memory 3-42 

MARCA Computer Show 8-1 

mark, end quote 1-26 

MASTER, Access Software SPRITE 8-46 

Master Composer music files 9-22 

master disks 9-28 

matching algorithm, soundex approximate string 8-22 

matching, file name pattern 6-35 

matching, pattern 10-28 

MATH AND SCIENCE disk 9-2 

math in COMAL, integer 12-74 

matrix functions 2-16 

McPen light pen 1-19,5-55 

mean : see also average 

mean of an array 9-26 

mean square of an array, root 9-26 

meaningful names in COMAL 8-24 

measuring device, paddle ports as a 9-34 

meeting, COMAL-80 standardization 2-17 

meeting of April 1984, COMAL standardization 3-3 

memory available in COMAL 11-74 

memory, batch file from 10-31 

memory, checking remaining 11-38 

memory, COMAL 0.14 extra 5-19 

memory, efficient use of 1-5 

memory in COMAL 0.14, safe 2-33,4-18 
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memory in COMAL 2.0, accessing sprite 6-41 

memory in COMAL, free 1-5,11-74 

memory in the 1541 disk drive, examining 7-59 

memory in the COMAL cartridge, examining 7-59 

memory in the Commodore 64, examining 7-59 

memory limitations, COMAL 1-5 

memory location, COMAL keyword table 5-16 

memory location, error message number 3-7 

memory location, graphics screen 2-33,4-41 

memory location, program output 9-18 

memory location, text screen 2-33 

memory locations, C64 versus PET 1-2 

memory locations, COMAL 0.14 5-19 

memory locations in COMAL 2.0, sprite 6-41 

memory locations in COMAL 3-10 

memory locations, sprite 2-17 

memory map, COMAL 0.14 2-5,3-22,4-19,6-28 

memory map, COMAL 2.0 cartridge 6-22 

memory map, COMAL 11-73 

memory map, COMAL-80 graphic 5-5 

memory map comment, COMAL 5-54 

memory map (graphic), COMAL 0.14 3-42 

memory to disk, save 3-37 

memory usage, COMAL 0.14 2-34 

memory, virtual 5-36 

menu, live 11-5 

menu system, POPOVER 11-1,11-18 
menu window program 11-18 
menus in BBS programs 11-5 
MERGE command 6-^9 

message number memory location, error 3-7 

MESSAGES bug, CUSTOM ERROR 9-7 

messages, COMAL 0.14 built-in error 4-23 

messages, custom error 3-7,8-66 

messages, Dutch error 8-54 

messages in COMAL 0.14, accessing error 7-50 

messages in COMAL 0.14, error 1-16 

messages list, COMAL 0.14 error 2-21,11-82 

messages, spice up printed 8-36 

messages to RAM, fast error 6-43 

messages, turn off error 2-30 

META expression evaluator 10-64 

META package, restrictions on 10-65 

META package 10-64,10-65 

METAMORPHOSE sprite procedure 9-30 

Metanic APS COMAL 5-6 

method, brute force awkwardness 12-16 

Micro A, BBC 11-10 

Micro B, BBC 11-10 

MICROSCRIBBLE program bug 2-21 

MICROSCRIBBLE program 1-18 

Microvox speech synthesizer 4-47 

microworld 12-62 

missing letters game program 8-69 


missing letters game 10-46 

mix program, color 5-20 

mixed case program listing, COMAL 0.14 5-22 

ml*procs program 5-29 

ml*setup program 5-26,5-27 

ML'SIZZLE fastloader for COMAL 0.14 9-7,10-41 

ml'string/demo program 4-42 

MOD command 10*44 

mode, AUTO 6-9 

mode. Cl28 FAST 12-77 

mode lock, case 4-37,6-41,7-78 

mode, quote 6-49 

mode, switch 1571 to 1541 drive 12-77 

mode, switching case 7-78 

mode, turn off insert 5-27 

mode, turn off quote 5-27 

mode unlock, case 6-41 

modem bug, GETS 5-30 

modem, control C64 by 12-75 

MODEM Disk directory listing 7-79 

modem functions for COMAL 2.0 6-67 

modem procedures for COMAL 2.0 6-67 

modem program 2-34 

modem*get$ function, improved 7-31 

modem'getS function 5-30,6-67,9-14 

modem-modem hookup 9-12 

modems and COMAL 2.0 9-10 

modified ASCII Commodore codes 7-78 v 

modifying data statements 10-17 

modifying default screen colors 10-29 

molecule program, three dimensional 6-32 

monitor : see also assembler, machine language, package 

monitor from COMAL, BUSCARD 7-33 

monitor, machine language 10-74 

Monitor Package 10-1 

monitors, COMAL machine language 12-48 7 

mortgage repayment program 8-60 

MOUNT command 10-28 

MOUNT simulation routine 3-28 

MOVESPRITE 10-24 

MPS-801 graphics dump 9-78 

MSD disk drives, COMAL and 3-4 

MSD dual drive, function keys for the 9-32 

MSD Dual drive 10-26 

MSD DUPLICATE function 10-26 

MSX BASIC 5-7 

multicolor graphics screen-dump 6-41,11-56 

MULTI-LINK, COMAL and 3-4 

MULTI-LINK networking cartridge, RTC 3-29 

multiple files, open 6-42 

music : see also SID, sound 

music editor for COMAL 2.0 6-68 

music files. Master Composer 9-22 

music routines for COMAL 0.14 8-34 
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musicall/demo program 4-40 

muslCcompIler program 8-30 

music 1 time procedure 4-40 

MX-80 graphics screen-dump, Epson 3-40 

mystery, keyboard buffer 11-25 

MYTECH COMAL for the IBM PC 5-7,9-12 

name, apostrophe In variable 2-12 

name convention, program 1-22 

name conventions, file 1-16,4-49,6-70,10-77,12-33 

name explained, COMAL 4-17 

name pattern matching, file 6-35 

name table, COMAL 0.14 4-42 

name table, COMAL 5-14 

name table, displaying a program 5-46 

name table limits 1-21 

name table, showing the COMAL 2.0 9-68 

names, characters permitted in variable 2-12 

names in COMAL 2.0, reserved 6-38 

names in COMAL, meaningful 8-24 

NEC printer, double size graphics dump for 5-64 

NEC-8023 graphics screen-dump 4-32 

nested IF statements 10-59 

nesting procedures 10-6 

Netherlands, COMAL in the 3-5 

network and COMAL, PlayNET 6-46,9-1,9-36 

network, COMPUSERVE 2-26,9-1 

network, Delphi 9-1 

network, People-Link 9-1,9-57 

network. Quantum Link 9-1 

networking cartridge, RTC MULTI-LINK 3-29 

NEW interferes with SETGRAPHIC 6-42 

nmi-alarm program 5-38 

non-Commodore to Commodore assembler, convert 7-61 

nonlinear least squares fit 2-16 

not implemented, DEBUG command 5-16 

not on disk, COMAL 2.0 4-18,6-39 

not recursive, function keys 7-77 

notation, reverse Polish 5-12 

number,,changing disk drive device 8-43,10-42 

number data base program, telephone 10-45 

number in 0.14 DIR command, device 10-28 

number, information phone 6-70 

number memory location, error message 3-7 

number procedure, STRING from 2-7 

number, program version 11-55 

number, specifying drive 12-46 

numbering, AUTO line 5-10 

numbers, COMAL 2.0 device 6-11 

numbers in COMAL 2.0, device 6-36 

numbers, line 1-26,9-5 

numbers, prime 4-45 

numbers to words, converting 10-12 

numbers used by COMAL, file 7-17 

numeric keypad program 6-16 


num-string/demo program 4-49 

OBJ*LOAD procedure 3-37 

OBJ'SAVE procedure 3-37 

off error messages, turn 2-30 

off insert mode, turn 5-27 

off quote mode, turn 5-27 

offer, SCHOOL COMAL PACKAGE 9-9 

offset parameter bug, PRINTSCREEN 6-38 

OFFSET values, LIGHTPEN default 6-38 

0KI92'TEST bug 10-7 

Okidata-92 graphics screen-dump 5-18,11-56,12-20 

Okidata-93a screen-dump package 10-72 

Old English font 11-5 

ON/GOTO, CASE and 11-72 

opcodes, undocumented 12-49 

OPEN command tutorial 4-51 

OPEN FILE command 1-25 

open multiple files 6-42 

opening COMAL cartridge 6-35 

optional keywords 2-23 

ORD, ASC and 11-72 

order of disk directory 1-23 

ORGANIZED book review, CAPTAIN COMAL GETS 2-12,3-36,7-41 
ORGANIZED, CAPTAIN COMAL GETS 10-61 
ORGANIZED Disk directory listing, CAPTAIN COMAL GETS 
2-19 

ORGANIZED Disk directory listing, GET 5-61 
origins, COMAL 1-8,2-11 

other programs, cartridge compatibility with 6-38 

output memory location, program 9-18 

output to printer 12-74 

OVERFLOW explained, STACK 2-15 

OVERFLOW from endless loop, STACK 6-66 

overlay for COMAL 2.0, function key 12-19 

overlays 5-36 

P print text screen, control 5-28,7-57 

p.32) correction. Batch-Files-From-Memory (CT#7, 12-6 

package : see also assembler, machine language, monitor 

package 1541 drive speedup, RABBIT 12-5 

package, bitmap 10-56 

package, converting a program to a 9-73 

package, de-LINKing a 11-65 

package, Epson RX80 screen-dump 10-72 

package, Epson screen-dump 10-66 

package, EXEQ 10-62 

package, FIRST'LAST 9-27 

package, Gemini-IGx screen-dump 10-72 

package, graphics "getscreen" bitmap 10-56 

package load address 10-29 

package maker, PROG'RAM 9-73 

package maker tutorial, PROG'RAM 9-73 

package, META 10-64,10-65 

Package, Monitor 10-1 

PACKAGE offer, SCHOOL COMAL 9-9 
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package, Okidata-93a screen-dump 10-72 
package program, BASIC 8-75 
package, restrictions on META 10-65 
package, ROMMED 10-65 
package, text 11-63 
PACKAGE tutorial 6-69 
Packages book, COMAL 2.0 10-67 
PACKAGES book review, COMAL 2.0 6-40,7-35 
PACKAGES Disk directory listing, 2.0 7-79 
packages keyword list, COMAL 2.0 12-54 
PACKAGES LIBRARY book/disk 12-3 
PACKAGES LIBRARY 10-2 

packages, machine language routines as 10-62 

packages, sprites, and fonts bug, LINKing 7-50 

PACKAGES 10-2,10-11 

pad, KOALA 1-19 

pad spaces in string 5-23 

paddle : see also joystick, lightpen, port 

PADDLE bug 6-5 

paddle control 1-18 

PADDLE emulator for COMAL 0.14 12-67 

paddle inputs as A/D converters 9-34 

paddle ports as a measuring device 9-34 

PADDLE routine 4-39 

PAGE emulator procedure 2-16 

PAGE simulation routine 3-27 

page-32 bug, COMAL TODAY #02 4-39 

Paperclip word processor, fonts and 12-75 

parameter, array as 6-11,6-39 

parameter bug, PRINTSCREEN offset 6-38 

parameter, function as 2-32 

parameter tutorial, array as 4-48 

parameter tutorial 2-32 

Pascal, COMAL versus 3-20 

PASS command tutorial 5-8,10-26 

PASS to disk drive unit 9 6-11,6-37 

paste-on directory listings 11-40 

pattern matching, file name 6-35 

pattern matching 10-28 

pause for COMAL 0.14, CAT listing 5-31 

payments program, loan 12-19 

PC benchmark timings, IBM 12-39 

PC, file transfer between C64 and IBM 9-12 

PC, IBM 11-10 

PC, MYTECH COMAL for the IBM 5-7,9-12 

PEEK value, character 2-31 

pen color, determining 3-25 

pen, McPen light 1-19,5-55 

pen state, determining 3-25 

pen. Tech Sketch light 7-78 

pen tutorial for COMAL 2.0, light 5-55 

pencolor 10-52 

PENS'COLOR function 2-13 

PENTAGRAM procedure 2-33 


People-Link network 9-1,9-57 

perform'string procedure 7-33 

peripheral device power requirements 12-76 

permitted in variable names, characters 2-12 

PET COMAL DISK directory listing 2-19 

PET memory locations, C64 versus 1-2 

phone number, information 6-70 

PI keyword 6-7 

picfinder program 12-32 

Picture Compactor 10-1 

picture compression system 10-61 

picture file identification 12-32 

picture system, compacted 11-61 

pictures, compacting hires 10-68 

pictures. Doodle 11-61 

pictures, fast load bitmap 9-46 

pie chart 3-5 

PILOT 11-69 

pinwheel graphics program 6-45 

pipes, calculating water pressure drop in 7-71 

pitfall'harry program (game) 5-44 

pixel'dump program 4-33 

pkg.bitmap 10-56 

pkg.cmon 10-74 

pkg.compactor 10-68,10-69 

pkg.dutch'errors 8-54 

pkg.eps»grph9000 10-66 

pkg.exeq 10-64 

pkg.finchutil 10-72 

pkg.first'last 9-27 

pkg.meta 10-65 

pkg.new'errors 9-7 

PKG.ROTATE 10-30 

plain COMAL cartridge 6-38 

play procedure 4-40 

PlayNET network and COMAL 6-46,9-1,9-36 

PLOT command 10-51 

PLOT'CHAR routine 3-17 

plotter driver procedures, 1520 7-62 

plotter graphics screen-dump, 1520 5-51 

plotter, LIST to 1520 3-35,10-29 

plotter print'screen procedure, 1520 5-51 

plotter procedures, 1520 9-48 

plotter, three dimensional fractals on 1520 12-26 

PLOTTEXT explained 2-15 

PLOTTEXT for graphics characters 3-17 

PLOTTEXT for lower case characters 3-17 

PLOTTEXT for reverse characters 3-17 

PLOTTEXT in COMAL 0.14, improved lower case 6-54 

PLOTTEXT in COMAL 0.14, lower case 6-43 

PLOTTEXT reverse field characters 4-27 

point VAL emulator, floating 1-20 

POKE character to screen 2-31 

polar equations 5-50 
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KEYWORDS AND PHRASES 
polar TO procedure 


polar graphs program 5*50 
polar*roses graphics program 6-41 
Polish notation, reverse 5-12 
POLYGON routine 3-26 
polygons, drawing 10-51,10-53 
polygons program 7-67 
POP key 11-18 

POPOVER menu system 11-1,11-18 

port : see also joystick, lightpen, paddle 

ports as a measuring device, paddle 9-34 

ports as A/D converters, joystick 9-34 

position, determining cursor 3-27 

positioning, cursor 3-27 

power requirements, peripheral device 12-76 

power spectrum 11-67 

power supply problems 6-35 

power supply ratings 12-76 

precision logical functions, double 1-20 

prefix, hrg. 9-38 

pressure drop in pipes, calculating water 7-71 

PRG type file 1-25 

price list, COMAL school 9-9 

prime numbers 4-45 

PRIMER book review, CAPTAIN COMAL'S GRAPHICS 7-37 

PRIMER book review, GRAPHIC 6-21 

PRIMER Disk directory listing, GRAPHIC 5-62 

PRINT abbreviation 1-22 

PRINT command tutorial 4-50 

PRINT FILE tutorial 2-8 

print program, sideways 12-10 

Print Shop graphics editor 9-27 

Print Shop Icon Editor 10-1 

print statement, comma in 5-12 

PRINT statement, suppress line feed in 5-12 

print text screen, control P 5-28,7-57 

PRINT USING command 1-24 

PRINT USING tutorial 2-28 

printed messages, spice up 8-36 

printer buffer, empty 2-28 

printer, CAT and IEEE 3-35 

printer code procedures, Epson FX-80 6-65,9-66 

printer control codes, SELECT and 2-28 

printer control program, 8023P 2-29 

printer, double size graphics dump for NEC 5-64 

printer dump, laser 10-15 

printer, Gemini-SGI0C 7-78 

printer graphics screen-dump, Commodore 4-30 

printer interface and cartridge 6-11 

printer interface, COMAL and CARDCO +G 3-4 

printer interface, CONNECTION 10-66 

printer, LIST to 1525 3-35 

printer, listing a disk directory to a 9-6 

printer, output to 12-74 

printer secondary address, accessing 6-49 
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printer secondary address 1-24 

printer, sending escape codes to 6-49* 

printer, TRACE list to 6-39 

printer, two column file 12-12 

printing files 2-24 

printing, lower case 2-28 

PRINTSCREEN offset parameter bug 6-38 

print*screen procedure, 1520 plotter 5-51 

Prize, Borge Christensen Annual 11-71 

prnt'lrg*chars program 7-26 

problem. Eight Queens chess 5-11 

problems, power supply 6-35 

PROC & FUNC Disk directory listing 5-61 

PROC versus GOSUB 11-73 

procedure : see also algorithm, emulation, function, 
program, routine, simulation 
procedure, 1520 plotter print'screen 5-51 
procedure, adsr 4-41 
procedure, AGAIN 10-65 
procedure, alarm sound 8-35 
procedure, base'conv 5-43 
procedure bug, KOALA 6-63 
procedure bug, put'char 5-42 
procedure, change'dev 8-43 
procedure, CLEAR'COLLISIONS 2-30 
procedure, clear'keys 5-47 
procedure, CONVERT 2-6,12-22 
procedure, COPY'FILE 10-70 
procedure, DAC 10-12 
procedure, directory 8-68 
procedure, effects 12-61 
procedure, ENTERing a 9-6 
procedure, EVAL 10-64,10-65 
procedure, fancy'print 6-34 
procedure, filter 4-41 
procedure, FILTERTYPE 5-42 
procedure, FIND'STRING 4-43 
procedure, gemini'dump 6-37 
procedure, GET'DRIVES 10-73 
procedure, graph'keys 9-7 
procedure, interrupt request 8-62 
procedure, irq'proc 8-63 
procedure, keyboard buffer fill 6-42 
procedure, load'bitmap 9-39 
procedure, LOAD'GRAPHICS'SCREEN 3-39 
procedure, load'obj 6-82 
procedure, load'obj 9-41 
procedure, METAMORPHOSE sprite 9-30 
procedure, music'time 4-40 
procedure, OBJ'LOAD 3-37 
procedure, OBJ'SAVE 3-37 
procedure, PAGE emulator 2-16 
procedure, PENTAGRAM 2-33 
procedure, perform'string 7-33 



KEYWORDS AND PHRASES 
procedure TO program 


procedure, play 4-40 

procedure, PROC.SHOUNAMES 9-58 

procedure, PUT'CHAR 2-31 

procedure, read'dir 12-50 

procedure, repeat'keys 6-43 

procedure, REVEAL 9-58,10-1,10-2 

procedure, SAVE'GRAPHICS'SCREEN 3-38 

procedure, SCREEN'CHAR 2-31 

procedure, screen'prompt editing 7-70 

procedure, scroll'down 8-59 

procedure, siren sound 8-35 

procedure, sprite loadshape 8-14 

procedure, sprite saveshape 8-21 

procedure, STRS simulation 2-6,2-7,3-28,4-49,5-43 

procedure, STRING from number 2-7 

procedure, TEST'SIGNAL 5-42 

procedure, toggle'graph'keys 8-33 

PROCEDURE tutorial 7-16 

procedure, type 8-43 

procedure, VAL simulation 2-6 

procedure, volume 4-41 

procedure, waveform 4-41 

procedure, window'down 8-59 

procedure, window'up 8-59 

procedures, 1520 plotter driver 7-62 

procedures, 1520 plotter 9-48 

PROCEDURES book, LIBRARY OF FUNCTIONS AND 6-75,10-53 
PROCEDURES book review, COMAL LIBRARY OF FUNCTIONS AND 
7-35 

procedures, Cardco +G/printer 9-66 
procedures, Cardprint +G/printer 9-66 
procedures, Epson FX-80 printer code 6-65,9-66 
procedures for COMAL 2.0, modem 6-67 
procedures, nesting 10-6 
procedures tutorial, external 7-27 
processing, aliasing in signal 5-42 
processor, fonts and Paperclip word 12-75 
PROC.SHOWNAMES procedure 9-58 

program : see also algorithm, emulation, function, 
procedure, routine, simulation 
program, 127 colors 5-20 
program, 1541 drive alignment 9-34 
program, 3d*fractals 12-26 
program, 8023P printer control 2-29 
program, 8023P'OPTIONS 2-29 
program, all'at'once 5-4 
program, AUTOMATIC DATA 4-17 
program, BASIC package 8-75 
program, batch file maker 7-58 
program, batchfile'maker 7-59 
program, big letter 1-17 
program, BIG'LETTER 1-17 
program, bit'map*print 3-32 
program bug, all'at'once2 5-4 


program bug, cartridge checking 7-72 

program bug, CHECK'CARTRIDGE 7-72 

program bug, COLOR DUMP 11-37 

program bug, COMAL 0.14 graphing 7-48 

program bug, DAY'OF'WEEK 6-63 

program bug, disk editor 7-56 

program bug, EASY SPRITES 9-4 

program bug, expand'memory 6-70 

program bug, expand'ram 6-70 

program bug, FORMATTER 2-21,4-51 

program bug. Ip 1 condense 5-23 

program bug, MICROSCRIBBLE 2-21 

program bug, savescreen 5-37 

program bug, SPRITE'DESIGNER 2-21 

program, changing a function in a running 10-64 

program, "check cartridge" 8-6 

program, circular clock 4-29 

program, color mix 5-20 

program, COMAL 0.14 ENHANCER 12-3,12-4 

program, COMAL 2.0 disk editor 7-56 

program, COMAL cartridge checking 6-40 

program, comal'keypad.14 6-17 

program, comal'keypad 1 2.0 6-16 

program, complex radical 7-68 

program, computer log 6-72 

program, correct'disk 11-16 

program, correlator 5-40 

program, data base 8-25,11-72 

program, depreciation schedule 8-52 

program, digital clock demo 5-20 

program, direct reduction repayment 8-60 

program, DIRECT*CON communications 9-12 

program, dir'lister 9-6 

program, disassembler 7-59 

program, disk backup 10-60 

program, disk'editor 5-45 

program, DOUBLER 12-12 

program, drawing 10-43 

program, draw'molecules 6-32 

program, DUMP'BIG'EPSON 4-32 

program, DUMP'NEC8023A 4-32 

program, DUMP'PROWRITER 4-32 

program, DUMPTEXT1525 4-33 

program. Easy Curves 10-77 

program, ELIZA artificial intelligence 7-56 

program, ETCHASKETCH 1-18 

program,,Euler integration 7-73 

program example, CLOUD'FLUX.LI ST graphing 7-48 

program, expand'comal 5-19 

program, fast directory reading 7-58 

program, FAST DIRECTORY 8-68 

program, FAST'BOOT BASIC 9-43 

program, FILE'TO'PRINT 2-24 

program, find'radical 7-68 
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KEYWORDS AND PHRASES 
program TO program 


program, fit 1 it 6-74 

program, font sprite maker 8-44 

program for COMAL 2.0, SONG EDITOR 6-68 

program, Fourier transform 12-16 

program, free form data base 12-40 

program, FREEWAY 7-52 

program from COMAL, run a BASIC 8-75 

program, fun*print 8-36 

program (game), dodge'em 4-38 

program (game), dog'chases'cat 5-32 

program (game), pitfall'harry 5-44 

program (game), spritecollision 5-31 

pf*ogram, GENERATE 'NEWERRS 6-43 

program, graphics example 10-47 

program, graphing 7-48 

program, GRAPHS2.L graphing 7-48 

program, GUTENBERG lettering 4-34 

program header convention 1-22,9-18 

program, ICONMAKER 9-27 

program, ILLUSION 8-10 

program, installment repayment 8-60 

program, inventory 5-47 

program, joy 1 cursor 7-77 

program, joystick drawing 1-18 

program, kelly's beach (game) 12-62 

program, KEYPAD64 6-16 

program, kilroy 10-55 

program, KOALA'DEMO 1-19 

program, KWIK-LOAD boot 7-25 

program, large letter 7-26 

program, least squares curve graphing 6-74 

program, LIBRARIAN 6-76 

program line, find last 7-74 

prqgram line, spaces in 1-26 

program lines, deleting 11-73 

program lines, spaces in 6-63 

program, LINK font in running 10-31 

program, "linkage" 2-10 

program LIST to disk, indented 4-18,5-36,6-43,7-78 

program listing bug, BIGLETTER/DEMO 2-21 

program listing, COMAL 0.14 mixed case 5-22 

program listing, DIRECT'CON 9-14 

program listing, kelly's beach 12-68 

program, loading fonts from a running 7-57 

program, loan payments 12-19 

program, LST.GRAPHS graphing 7-48 

program, machine language clock 5-26 

program, MAGIC graphics 6-7 

program, make*data 8-45 

program, make'data'stmts 7-60 

program, make'object'file 7-61 

program, menu window 11-18 

program, MICROSCRIBBLE 1-18 

program, missing letters game 8-69 
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program, ml'procs 5-29 
program, ml'setup 5-26,5-27 
program, ml'string/demo 4-42 
program, modem 2-34 
program, mortgage repayment 8-60 
program, music*all/demo 4-40 
program, music'compiler 8-30 
program name convention 1-22 
program name table, displaying a 5-46 
program, nmi-alarm 5-38 
program, numeric keypad 6-16 
program, num-string/demo 4-49 
program output memory location 9-18 
PROG'RAM package maker tutorial 9-73 
PROG'RAM package maker 9-73 
program, picfinder 12-32 
program, pinwheel graphics 6-45 
program, pixel'dump 4-33 
program, polar graphs 5-50 
program, polar'roses graphics 6-41 
program, polygons 7-67 
program, prnt'Irg'chars 7-26 
program, PROG'RAM 9-2 
PROG'RAM program 9-2 

program protection, PR0TECT64 6-38,7-3,7-74 

program protection 7-74 

program, PROTECTOR 4-17 

program, QLINK simulator 12-29 

program, RAM ERRORS 4-23 

program, ram'errors 4-24 

program, random forest 8-26 

program, RANDOM.PLOT ink blot 4-53 

program, read'directory 7-58 

program, read'sprite 5-26 

program, reverse'bitmap 5-27 

program, rule based 10-16 

program, save font in running 10-31 

program SAVE, function key 7-19 

program, save graphics screen 5-27 

program scratch protect 4-17 

program, scroll'down/demo 4-50 

program, SELECT INPUT in a running 9-33 

program, SEQ'PRINT 4-18 

program, shadow letters 6-34 

program, SHOW-STOPPER 5-31 

program, sideways print 12-10 

program, sign language 5-33 

program, sound'effects 12-61 

program, SPIROLATERAL graphics 4-35 

program, sprite digital clock 3-43 

program, sprite flipping 5-26 

program, sprite'master 8-46 

program, star 4-48,8-65 

program, symbolic differentiation 9-53 


KEYWORDS AND PHRASES 
program TO repayment 


program, telephone number data base 10-45 
program, three dimensional molecule 6-32 
program to a package, converting a 9-73 
program, TURBO 64 boot 7-25 
program, turtle/demo 5-33 
program, TWO^RIVE*COPIER 4-18 
program, unlistable 9-58 

program using relative files, mailing list 7-69 

program version number 11-55 

program, VT-52 terminal emulator 2-34 

program, WALKER 10-44 

program, WALL 1 CLOCK 4-29 

program, wandering 4-39 

program, WORD GAME 8-69 

programming, GOTO and structured 6-64,6-78 

PROGRAMMING IN COMAL booklet, HINTS FOR 5-8 

programming, spaces in COMAL 11-74 

PROGRAMMING WITH COMAL book review, STRUCTURED 2-23,7-42 
PROGRAMMING WITH COMAL Disk directory listing, 

STRUCTURED 2-19,5-60 
programs and articles, submitting 11-72 
programs, cartridge compatibility with other 6-38 
programs catalog, COMAL 5-11 
programs, ENTERing 1-3 

programs from being deleted, protecting 8-55 

programs, graphics screen-dump 6-44 

programs into COMAL 2.0, loading COMAL 0.14 6-4 

programs, list of 1063 COMAL 5-11 

programs, listing 5-9 

programs, menus in BBS 11-5 

programs on the disk drive, examining 7-59 

programs, Speedscript conversion 11-74 

programs to 2.0, converting 0.14 12-42 

PROLOG 10-10 

PROMAL benchmark 12-38 

PROMAL language review 5-37 

protect, program scratch 4-17 

PR0TECT64 program protection 6-38,7-3,7-74 

protected INPUT 5-10,6-6,6-15 

protecting programs from being deleted 8-55 

protection, program 7-74 

protection, PROTECT64 program 6-38,7-3,7-74 

PROTECTOR program 4-17 

PROWRITER-8510 graphics screen-dump 4-32 

punctuation in COMAL 8-8 

purchases by schools 3-15 

put'char procedure bug 5-42 

PUT 1 CHAR procedure 2-31 

QLINK simulator program 12-29 

Quantum Link network 9-1 

Queens chess problem. Eight 5-11 

QUICK 0.14, COMAL 8-1 

QUICK CHIP for the COMAL 2.0 cartridge 8-1 
quick DATA reading in COMAL 2.0 7-67 


QUICK fast loader for COMAL 0.14, COMAL 9-7 
quicksort 10-20 

quirks, COMAL 2.0 sprite 10-24 
quote mark, end 1-26 
quote mode, turn off 5-27 
quote mode 6-49 

RABBIT package 1541 drive speedup 12-5 

radical program, complex 7-68 

radio code trainer, HAM 9-48 

radio show, FOCUS ON COMMODORE 3-9 

RAM, batch files from 7-32 

RAM disk 11-63 

RAM ERRORS program 4-23 

RAM, fast error messages to 6-43 

RAM under I/O and character generator, accessing 3-43 

ram'errors program 4-24 

random file bug fix, SETRECORDDELAY 6-39 

random file bug 1-24,2-4,3-18,6-38,7-17,8-33 

random file, copy 6-37 

random file errors, trapping 6-39 

random file example 10-9 

random file size finder 10-42 

random files simulation routine, CREATE 3-27 

random forest program 8-26 

RANDOMIZE simulation routine 3-28 

RANDOM.PLOT ink blot program 4-53 

ratings, power supply 12-76 

read sprite in COMAL 0.14 5-26 

read'dir procedure 12-50 

read'directory program 7-58 

reader, improved fast directory 12-50 

reading in COMAL 2.0, quick DATA 7-67 

reading program, fast directory 7-58 

read'sprite program 5-26 

reboot routine, COMAL 11-24 

record errors, trapping relative 6-39 

recover a lost file 11-24 

recursion tutorial 2-14,3-15,8-41 

recursion versus reiteration 8-40 

recursion 10-12 

recursive, function keys not 7-77 
redefining function keys 7-21 
reduction repayment program, direct 8-60 
REFERENCE GUIDE, COMAL 6-68 
register, checkbook 12-31 
Regnecentralen COMAL 5-6 
reiteration, recursion versus 8-40 
relative file, copy 6-37 

relative files, mailing list program using 7-69 
relative record errors, trapping 6-39 
relocating CIE IEEE interface support code 3-34 
remaining memory, checking 11-38 
remote controlled C64 12-75 
repayment program, direct reduction 8-60 
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repayment TO running 

repayment program, installment 8-60 
repayment program, mortgage 8-60 
repeat, keyboard 10-29 
repeat 1 keys procedure 6-43 
request procedure, interrupt 8-62 
requirements, peripheral device power 12-76 
reserved names in COMAL 2.0 6-38 
restart interrupted INPUT 5-25 
RESTORE command tutorial 7-67 
RESTORE key disable 7-78,10-29 
RESTORE KEY enable 10-29 
RESTORE to label for COMAL 0.14 6-71 
restrictions on META package 10-65 
return, shifted 6-39 
REVEAL procedure 9-58,10-1,10-2 
reverse characters, PLOTTEXT for 3-17 
reverse field characters, PLOTTEXT 4-27 
reverse graphics screen 5-27 
reverse Polish notation 5-12 
reverse'bitmap program 5-27 
review, BEGINNING COMAL book 2-27,3-36,7-36 
review, CAPTAIN COMAL GETS ORGANIZED book 2-12,3-36,7-41 
review, CAPTAIN COMAL'S GRAPHICS PRIMER book 7-37 
review, CARTRIDGE GRAPHICS AND SOUND book 7-38 
review, CARTRIDGE TUTORIAL BINDER book 7-43 
review, COMAL 0.14 cartridge 4-16 
review, COMAL 2.0 PACKAGES book 6-40,7-35 
review, COMAL cartridge 4-9 
review, COMAL FROM A TO Z book 7-34 
review, COMAL HANDBOOK book 2-9,2-31,7-44 
review, COMAL LIBRARY OF FUNCTIONS AND PROCEDURES book 
7-35 

review, COMAL STARTER KIT 6-44 
review, COMAL WORKBOOK book 7-34 
review, COMMODORE 64 GRAPHICS WITH COMAL book 7-39 
review, FOUNDATIONS IN COMPUTER STUDIES WITH COMAL book 
2-7,3-41,7-40 

review, GRAPHIC PRIMER book 6-21 

review, PROMAL language 5-37 

review, STARTING WITH COMAL book 10-49,11-13 

review, STRUCTURED PROGRAMMING WITH COMAL book 2-23,7-42 

review, TODAY Disk #03 3-4 

right, COMAL 0.14 distribution 6-42 

ROADMAN game, ROD THE 9-58,10-2 

Roadman game solution. Rod the 12-75 

Robot, LEGO 8-1 

Rod the Roadman game solution 12-75 

ROD THE ROADMAN game 9-58,10-2 

ROM access from COMAL 2.0, character 6-37 

ROMMED package 10-65 

root mean square of an array 9-26 

rose curve 5-50 

rotation, font 10-30 

rotations, Euler angle 2-16 


round circles 12-79 
ROUND function 6-44 
rounding errors, correcting for 9-32 
routine : see also algorithm, emulation, function, 
procedure, program, simulation 
routine, CIRCLE simulation 3-24 
routine, COMAL reboot 11-24 
routine, CREATE random files simulation 3-27 
routine, CREATE simulation 3-24 
routine, CURCOL simulation 3-24,3-27 
routine, CURROW simulation 3-24,3-27 
routine, CURSOR simulation 3-24,3-27 
routine, GETBACKGROUND simulation 3-26 
routine, GETBORDER simulation 3-27 
routine, GETPEN simulation 3-25 
routine, GETPENCOLOR simulation 3-25 
routine, GETSPRITECOLOR simulation 3-25 
routine, GETTURTLESIZE simulation 3-25 
routine, GRAPHICSTATE simulation 3-26 
routine, HEADING simulation 3-24 
routine, HIDESCREEN 3-26 
routine; JOYSTICK 4-39 
routine, MOUNT simulation 3-28 
routine, PADDLE 4-39 
routine, PAGE simulation 3-27 
routine, PLOT 1 CHAR 3-17 
routine, POLYGON 3-26 
routine, RANDOMIZE simulation 3-28 
routine, SHOWSCREEN 3-26 
routine, SHOWSPRITE simulation 3-26 
routine, SPRITESTATE simulation 3-25 
routine, SPRITEXCOR simulation 3-25 
routine, SPRITEXSIZE simulation 3-25 
routine, SPRITEYCOR simulation 3-25 
routine, SPRITEYSIZE simulation 3-25 
routine, TIME simulation 3-27 
routine, TURTLESTATE simulation 3-25 
routine, VAL simulation 3-28 
routine, XCOR simulation 3-24 
routine, YCOR simulation 3-24 
routines as packages, machine language 10-62 
routines, BIGDUMP'NEC 5-64 
routines for COMAL 0.14, music 8-34 
routines for COMAL 0.14, sound 8-34 
routines, graphs.I 5-40 
routines, sound control 4-40 
RTC MULTI-LINK networking cartridge 3-29 
rule based program 10-16 
run a BASIC program from COMAL 8-75 
RUN DEMO Disk directory listing, AUTO 5-62 
run for COMAL 0.14, auto 6-54 
running program, changing a function in a 10-64 
running program, LINK font in 10-31 
running program, loading fonts from a 7-57 
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running TO seq 1 to*speed 


running program, save font in 10-31 

running program, SELECT INPUT in a 9-33 

running SEQ type data files 5-9 

run-time compiler 11-77 

RX80 screen-dump package, Epson 10-72 

safe cartridge installation 7-74 

safe memory in COMAL 0.14 2-33,4-18 

SAMPLER disk bug 4-55 

SAMPLER disk, COMAL 3-13 

SAMPLER DISK directory listing 5-62 

save font in running program 10-31 

SAVE, function key program 7-19 

save graphics in COMAL 0.14 6-66 

save graphics screen program 5-27 

save graphics screen to disk 3-38 

SAVE graphics screens 6-75 

"SAVE IT" key 11-55 

save memory to disk 3-37 

SAVE 1 GRAPHICS 1 SCREEN procedure 3-38 

SAVESCREEN for COMAL 0.14 6-66 

savescreen program bug 5-37 

saveshape procedure, sprite 8-21 

saving function key definitions 9-33 

scaling, graphics screen 12-79 

schedule program, depreciation 8-52 

schematic, COMAL 2.0 cartridge 12-0 

schematic for black COMAL 2.0 cartridge 12-81 

school, COMAL in 1-3,2-24,9-4,9-8,12-49 

SCHOOL COMAL PACKAGE offer 9-9 

school price list, COMAL 9-9 

schools, purchases by 3-15 

SCIENCE disk, MATH AND 9-2 

scratch protect, program 4-17 

screen : see also bitmap, drawing, graphics, picture, 
pixel 

screen, C128 80 column 11-26 

screen colors, changing 10-52 

screen colors, modifying default 10-29 

screen, COMAL 2.0 split 6-9 

screen compactor, graphics 10-68 

screen compression, graphics 10-69 

screen, control P print text 5-28,7-57 

screen editing, full 1-26 

screen from disk, load graphics 3-39 

screen, INPUT from graphics 2-12 

screen memory location, graphics 2-33,4-41 

screen memory location, text 2-33 

screen, POKE character to 2-31 

screen program, save graphics 5-27 

screen, reverse graphics 5-27 

screen scaling, graphics 12-79 

screen, scroll down text 4-50 

screen, scrolling the text 8-59 

screen, sequential file to 8-43 


screen, show 40 sprites on 12-65 
screen sprites, text 11-38 
screen state, determining 3-26 
screen to disk, save graphics 3-38 
screen to string, graphics 10-56 
SCREEN'CHAR procedure 2-31 
screen-dump, 1520 plotter graphics 5-51 
screen-dump. Commodore printer graphics 4-30 
screen-dump, double-size graphics 4-32 
screen-dump, Epson MX-80 graphics 3-40 
screen-dump explained, graphics 4-30 
screen-dump for Gemini-10X, graphics 7-66,9-67 
screen-dump, Gemini-10 graphics 4-33 
screen-dump, Gemini-lOx "color" 9-67 
screen-dump, graphics 6-7 

screen-dump in COMAL 2.0, Gemini graphics 6-37 

screen-dump in COMAL, graphics 3-31 

screen-dump, multicolor graphics 6-41,11-56 

screen-dump, NEC-8023 graphics 4-32 

screen-dump, Okidata-92 graphics 5-18,11-56,12-20 

screen-dump package, Epson RX80 10-72 

screen-dump package, Epson 10-66 

screen-dump package, Gemini-1Ox 10-72 

screen-dump package, Okidata-93a 10-72 

screen-dump programs, graphics 6-44 

screen-dump, PROWRITER-8510 graphics 4-32 

screen-dump, text 4-33 

screen-dump, VIEWPORT command and 6-27 

screen-dumps available, graphics 4-47 

screen'prompt editing procedure 7-70 

screens and COMAL, 80 column 11-75 

screens, SAVE graphics 6-75 

scroll down text screen 4-50 

scroll'down procedure 8-59 

scroll'down/demo program 4-50 

scrolling editor, smooth 12-3 

scrolling text bug 9-63 

scrolling the text screen 8-59 

secondary address, accessing printer 6-49 

secondary address, printer 1-24 

SELECT and printer control codes 2-28 

SELECT command tutorial 5-36 

SELECT command 6-11 

SELECT "DS:" bug 1-24 

SELECT INPUT in a running program 9-33 

SELECT "LP:» and CAT bug 1-25 

SELECT "LP:" for any device 3-35 

selection sorting 10-18 

sell COMAL, license to 1-23 

sending escape codes to printer 6-49 

SEQ type data files, running 5-9 

SEQ'PRI NT program 4-18 

SEQ'TO'SPEED bug 9-46 

seq'to'speed instructions 11-74 
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sequential file converter, Speedscript to 8-56 

sequential file to screen 8-43 

Seranade, Sid 6-68 

SERIAL command 5-35 

SERIES explained, CAPTAIN COMAL 1-26 

series, Taylor 2-16 

series, USER GROUP disk 6-42 

set, 19 disk 6-44 

set, 80 column character 7-54 

set theory, algebraic 10-17 

SETGRAPHIC command 1-13,10-50,10-52 

SETGRAPHIC, NEW interferes with 6-42 

SETHEADING 10-51 

SETMSG command 2-30 

SETMSG state detection 10-29 

SETPAGE command tutorial 6-62 

SETRECORDDELAY command 6-5,6-39 

SETRECORDDELAY random file bug fix 6-39 

SETSCORE bug, COMAL-80 Tutorial Binder 11-8 

SETTEXT 10-52 

seventeen languages, benchmarks for 12-37 

shades table, colors and gray 2-13 

shadow letters program 6-34 

shape file, DATA statements from sprite 8-45 

shape files, sprite 8-21 

shapes, LINKing sprite 5-5 

shifted letter in disk ID 4-55 

shifted return 6-39 

shifted space 6-39 

shirt, COMAL 3-3 

Shop graphics editor. Print 9-27 
Shop Icon Editor, Print 10-1 
shortcut, substring 11-24 
shortcuts, COMAL 2-23 

SHOW #01 Disk directory listing, SLIDE 5-62 

SHOW #02 Disk directory listing, SLIDE 5-62 

show 40 sprites on screen 12-65 

SHOW disks, SLIDE 9-38 

show, FOCUS ON COMMODORE radio 3-9 

Show (humor). West Coast Commodore 6-18 

Show, MARCA Computer 8-1 

showing the COMAL 2.0 name table 9-68 

SHOWSCREEN routine 3-26 

SHOWSPRITE command 6-8 

SHOWSPRITE simulation routine 3-26 

SHOW-STOPPER program 5-31 

shuffle sorting 10-18 

SID : see also music, sound 

Sid Seranade 6-68 

SID, simulated signal from 5-42 

sided disks, two 9-28 

sideways print program 12-10 

sieve of Eratosthenes benchmark 5-1,12-38 

SIG (Special Interest Group) 10-48 


sigma function 9-26 
sign language program 5-33 
signal from SID, simulated 5-42 
signal processing, aliasing in 5-42 
simple benchmark, Ahl's 12-38 
simulated signal from SID 5-42 

simulation : see also algorithm, emulation, function, 
procedure, program, routine 
simulation procedure, STR$ 2-6,2-7,3-28,4-49,5-43 
simulation procedure, VAL 2-6 
simulation routine, CIRCLE 3-24 
simulation routine, CREATE random files 3-27 
simulation routine, CREATE 3-24 
simulation routine, CURCOL 3-24,3-27 
simulation routine, CURROW 3-24,3-27 
simulation routine, CURSOR 3-24,3-27 
simulation routine, GETBACKGROUND 3-26 
simulation routine, GETBORDER 3-27 
simulation routine, GETPEN 3-25 
simulation routine, GETPENCOLOR 3-25 
simulation routine, GETSPRITECOLOR 3-25 
simulation routine, GETTURTLESIZE 3-25 
simulation routine, GRAPHICSTATE 3-26 
simulation routine, HEADING 3-24 
simulation routine, MOUNT 3-28 
simulation routine, PAGE 3-27 
simulation routine, RANDOMIZE 3-28 
simulation routine, SHOWSPRITE 3-26 
simulation routine, SPRITESTATE 3-25 
simulation routine, SPRITEXCOR 3-25 
simulation routine, SPRITEXSIZE 3-25 
simulation routine, SPRITEYCOR 3-25 
simulation routine, SPRITEYSIZE 3-25 
simulation routine, TIME 3-27 
simulation routine, TURTLESTATE 3-25 
simulation routine, VAL 3-28 
simulation routine, XCOR 3-24 
simulation routine, YCOR 3-24 
simulation using disk buffer, STR$ 12-25 
simulation using disk buffer, VAL 12-25 
simulator program, QLINK 12-29 
siren sound procedure 8-35 
SIZE command 11-38 
size, determining sprite 3-25 
size, determining turtle 3-25 
size finder, random file 10-42 
size graphics dump for NEC printer, double 5-64 
Sizzle fast load for COMAL 0.14 9-43 
Sketch light pen. Tech 7-78 
Skyles 1541 FLASH 6-43 
sleeves, disk directories for disk 11-40 
SLIDE SHOW #01 Disk directory listing 5-62 
SLIDE SHOW #02 Disk directory listing 5-62 
SLIDE SHOW disks 9-38 
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SMALL COMPUTERS book, ARTIFICIAL INTELLIGENCE FOR 7-56 

smooth scrolling editor 12-3 

Society of Ireland, Computer Education 2-17 

socket, cartridge empty 5-3,12-74 

SOFTWARE book, THE BEST VIC/COMMODORE 2-5 

Software SPRITE MASTER, Access 8-46 

solution, Rod the Roadman game 12-75 

solver, differential equation 7-73 

SONG EDITOR program for COMAL 2.0 6-68 

SONG (humour), COMAL 7-52 

sort, bubble 10-20 

sorting by sound 8-22 

sorting disk directories 8-55 

sorting, exchange 10-19 

sorting, external 10-21 

sorting, internal 10-18 

sorting, selection 10-18 

sorting, shuffle 10-18 

sound : see also music, SID 

SOUND book review, CARTRIDGE GRAPHICS AND 7-38 

sound control routines 4-40 

sound effects, sprites with 9-64 

sound procedure, alarm 8-35 

sound procedure, siren 8-35 

sound routines for COMAL 0.14 8-34 

sound, sorting by 8-22 

sound*effects program 12-61 

soundex approximate string matching algorithm 8-22 
Soundex bug 11-8 

space (graphic), COMAL-80 address 5-5 

space, shifted 6-39 

spaces in COMAL programming 11-74 

spaces in program line 1-26 

spaces in program lines 6-63 

spaces in string, pad 5-23 

Spanish COMAL 5-3 

special effects, text 6-34 

(Special Interest Group), SIG 10-48 

specifying drive number 12-46 

spectrum, power 11-67 

speech synthesizer, Microvox 4-47 

speed, changing C128 clock 10-29 

speed, COMAL execution 6-17 

speed up cartridge, 1541 Express drive 4-17 

Speedscript conversion programs 11-74 

Speedscript convertor bug 9-46 

Speedscript to sequential file converter 8-56 

SPEED*TO*SEQ bug 9-46 

speedup, RABBIT package 1541 drive 12-5 

spice up printed messages 8-36 

SPIROLATERAL graphics program 4-35 

splat files 11-25 

split screen, COMAL 2.0 6-9 

sprite alphabet images 4-47 


sprite animation example 10-44 
sprite animation tutorial 9-64 
sprite bug 10-25 

sprite collision detection 10-24 

sprite collision flags, clear 2-3Q 

sprite color, determining 3-25 

sprite coordinates, determining 3-25 

sprite data file, DATA statements from 12-65 

sprite digital clock program 3-43 

sprite flipping program 5-26 

sprite images, changing 9-30 

sprite images 1-16 

sprite in COMAL 0.14, read 5-26 

sprite loadshape procedure 8-14 

sprite maker program, font 8-44 

SPRITE MASTER, Access Software 8-46 

sprite memory in COMAL 2.0, accessing 6-41 

sprite memory locations in COMAL 2.0 6-41 

sprite memory locations 2-17 

sprite procedure, METAMORPHOSE 9-30 

sprite quirks, COMAL 2.0 10-24 

sprite saveshape procedure 8-21 

sprite shape file, DATA statements from 8-45 

sprite shape files 8-21 

sprite shapes, LINKing 5-5 

sprite size, determining 3-25 

sprite state, determining 3-25 

sprite tutorial (game) 5-31 

sprite tutorial 1-15,8-12 

spritecollision program (game) 5-31 

SPRITE'DESIGNER program bug 2-21 

SPRITEINQ bug 10-25 

SPRITEINQ command 10-24 

SPRITE-MASTER image file converter 8-46 

sprite'master program 8-46 

SPRITEPOS 10-44 

sprites, and fonts bug, LINKing packages, 7-50 

sprites on screen, show 40 12-65 

SPRITES program bug, EASY 9-4 

sprites, text screen 11-38 

sprites with sound effects 9-64 

SPRITESTATE simulation routine 3-25 

SPRITEXCOR simulation routine 3-25 

SPRITEXSIZE simulation routine 3-25 

SPRITEYCOR simulation routine 3-25 

SPRITEYSIZE simulation routine 3-25 

square of an array, root mean 9-26 

squares curve graphing program, least 6-74 

squares fit, nonlinear least 2-16 

STACK OVERFLOW explained 2-15 

STACK OVERFLOW from endless loop 6-66 

standard, COMAL 1-26,6-53 

standard deviation of an array 9-26 

standard, GRAPHICS KERNAL 7-8 
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standardization meeting, COMAL-80 2-17 

standardization meeting of April 1984, COMAL 3-3 

star program 4-48,8-65 

STARTER KIT review, COMAL 6-44 

starting a COMAL Club 2-22,10-48 

starting address of a string, finding the 4-43 

STARTING WITH COMAL book review 10-49,11-13 

STARTING WITH COMAL book 7-11 

startup disk 10-41 

state detection, SETMSG 10-29 

state, determining pen 3-25 

state, determining screen 3-26 

state, determining sprite 3-25 

state, determining turtle 3-25 

statement, comma in print 5-12 

statement, suppress line feed in PRINT 5-12 

statements, convert machine code to DATA 7-60 

statements from machine language, DATA 6-36 

statements from sprite data file, DATA 12-65 

statements from sprite shape file, DATA 8-45 

statements, indented 1-25 

statements, modifying data 10-17 

statements, nested IF 10-59 

States Commodore Users Group, United 3-20 

statistics demo 11-37 

STATUS command 10-26 

STOP key tutorial 3-7 

STOPSPRITE command 10-24 

storage in WRITE files, integer 7-51 

storing machine language in a string variable 4-42 

STR$ simulation procedure 2-6,2-7,3-28,4-49,5-43 

STR$ simulation using disk buffer 12-25 

string, altering a 12-74 

string, finding the starting address of a 4-43 
STRING from number procedure 2-7 
string, graphics screen to 10-56 
string matching algorithm, soundex approximate 8-22 
string, pad spaces in 5-23 
string tutorial 6-73,7-47,9-70,11-24 
string variable, finding the location of a 4-42 
string variable, storing machine language in a 4-42 
strings tutorial, COMAL 5-23 
strings with &, combine 5-16 
structure bibliography, COMAL 11-77 
structure of COMAL, internal 4-42,5-12,5-54,8-28,9-50 
structured programming, GOTO and 6-64,6-78 
STRUCTURED PROGRAMMING WITH COMAL book review 2-23,7-42 
STRUCTURED PROGRAMMING WITH COMAL Disk directory listing 
2-19,5-60 

Student Tutorial Learning Environment, Computer Assisted 
2-24 

STUDIES WITH COMAL book review, FOUNDATIONS IN COMPUTER 
2'7,3-41,7-40 

STUDIES WITH COMAL Disk directory listing, FOUNDATIONS 


IN COMPUTER 2-20,5-60 
submitting programs and articles 11-72 
substitute, COMAL 2.0 dynamic keyboard 10-31 
substitutions, keyword 2-23 
substring shortcut 11-24 
substring tutorial 6-73,7-47 
suffix, .erg 10-68,11-61 
suffix, .hrg 10-69 

suggestions, color combination 1-9,2-13 
sum of an array 9-26 
supply problems, power 6-35 
supply ratings, power 12-76 

support code, relocating CIE IEEE interface 3-34 

suppress line feed in PRINT statement 5-12 

switch 1571 to 1541 drive mode 12-77 

switching, bank 5-36 

switching case mode 7-78 

SX-64 and COMAL cartridge 6-36 

symbolic differentiation program 9-53 

symbolic differentiation 11-66 

syntax differences between COMAL 0.14 and 2.0 6-5 

SYNTAX ERROR explained 3-17 

synthesizer, Microvox speech 4-47 

sys command, BASIC to COMAL 10-29 

system bug, graphics 1-23 

system, CASTLE education 2-24 

system, compacted picture 11-61 

SYSTEM DISK bug, COMAL 4-55 

system, DISK DATA BASE 6-50 

SYSTEM Disk directory listing, COMAL 0.14 2-18 

system, graphics editor 11-1,11-57 

system, picture compression 10-61 

system, POPOVER menu 11-1,11-18 

systems, expert 10-10,10-16 

table, color combination 2-13 

table, colors and gray shades 2-13 

table, COMAL 0.14 name 4-42 

table, COMAL 2.0 token 9-54 

table, COMAL name 5-14 

table. Commodore ASCII code 9-20 

table, displaying a program name 5-46 

table limits, name 1-21 

table memory location, COMAL keyword 5-16 

table of contents, BEGINNING COMAL book 4-44 

table, showing the COMAL 2.0 name 9-68 

tables, COMAL internal 5-13 

tape cassette and COMAL 1-19,1-25 

tape, lessons on video 12-24 

Taylor series 2-16 

TCD COMAL 5-6 

teachers list, COMAL 9-4 

teaching COMAL 2-25,2-27,12-18 

teaching with a VCR 12-24 

Tech Sketch light pen 7-78 
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TED computer 1-2 

telephone number data base program 10-45 
Teti Datorer COMAL 5-6 
tempo function 4-41 
terminal emulator program, VT-52 2-34 
testing for available drive units 10-73 
TEST'SIGNAL procedure 5-42 

text : see also alphabet, character, font, letter 

text buffer 11-63 

text bug, scrolling 9-63 

text package 11-63 

text screen, control P print 5-28,7-57 

text screen memory location 2-33 

text screen, scroll down 4-50 

text screen, scrolling the 8-59 

text screen sprites 11-38 

text screen-dump 4-33 

text special effects 6-34 

TEXTCOLOR command 6-9 

THE BEST VIC/COMMODORE SOFTWARE book 2-5 

THE GRAPHICS TOOLBOX disk 9-2 

theory, algebraic set 10-17 

three dimensional fractals on 1520 plotter 12-26 

three dimensional molecule program 6-32 

three-pass interpreter 11-77 

TIME command 11-38 

TIME simulation routine 3-27 

time units, lightpen DELAY 6-38 

time units, lightpen TIMEON 6-38 

time-of-day clock 5-38 

TIMEON time units, lightpen 6-38 

timings, IBM PC benchmark 12-39 

tips, file handling 11-25 

TOD clock 5-38 

TODAY #01 Disk directory listing 2-18 
TODAY #01 Disk directory listing 5-57 
TODAY #02 Disk directory listing 5-57 
TODAY #02 page-32 bug, COMAL 4-39 
TODAY #03 Disk directory listing 4-54 
TODAY #03 Disk directory listing 5-57 
TODAY #04 Disk directory listing 5-57 
TODAY #05 Disk directory listing 5-58 
TODAY #06 Disk directory listing 6-81 
TODAY #07 Disk directory listing 7-79 
TODAY #08 Disk directory listing 8-77 
TODAY #09 Disk directory listing 9-77 
TODAY #11 Disk directory listing 12-78 
TODAY Disk #03 review 3-4 
TODAY European distributor, COMAL 6-46 
TODAY, user groups and COMAL 8-64 
toggle'graph'keys procedure 8-33 
TOGGLE'KEYS bug 9-7 

toggling function keys in COMAL 2.0 8-33 
token list, COMAL 5-15 


token list for COMAL 0.14 6-76 
token table, COMAL 2.0 9-54 
tokenization in COMAL 2.0 9-50 
tokenization in COMAL 5-12 

tokens : see also internal structure, memory map, name 
table 

TOOLBOX disk, THE GRAPHICS 9-2 

TRACE command 6-6,6-15 

TRACE list to file 6-39 

TRACE list to printer 6-39 

TRACE tutorial 9-26 

TRACKBALL, WICO 2-33 

trainer, HAM radio code 9-48 

transfer between C64 and IBM PC, file 9-12 

Transform bug. Fast Fourier 11-68 

Transform, Fast Fourier 11-67 

transform program, Fourier 12-16 

Transformer, Amiga with 11-10 

translator explained, COMAL 5-12 

TRAP tutorial 9-24 

trapezoid integration 12-16 

trapping, error 8-48 

trapping random file errors 6-39 

trapping relative record errors 6-39 

trapping tutorial, error 6-14 

tree, decision 10-16 

trunc function 9-32 

TURBO 64 and COMAL 0.14 6-43 

TURBO 64 boot program 7-25 

Turbodisk and COMAL 8-4 

TURBODISK, loading COMAL 0.14 with 9-7 

turn off error messages 2-30 

turn off insert mode 5-27 

turn off quote mode 5-27 

turtle coordinates, changing 3-24 

turtle coordinates, determining 3-24 

turtle graphics chart 1-13 

turtle heading, determining 3-24 

turtle image, changing graphics 5-33 

turtle image 1-26 

turtle size, determining 3-25 

turtle state, determining 3-25 

turtle 3-24 

turtle/demo program 5-33 
TURTLESTATE simulation routine 3-25 
TUTOR disk, TYPING 9-2 
Tutor, Typing 10-1 
TUTOR 10-16 

tutorial, ANIMATE 9-64 
tutorial, array as parameter 4-48 
tutorial, batch file 6-52,7-30,8-50 
tutorial, beginners 4-25,4-27,5-8 
Tutorial Binder book. Cartridge 10-67 
TUTORIAL BINDER book review, CARTRIDGE 7-43 
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Tutorial Binder SETSCORE bug, COMAL-80 11-8 
tutorial, CASE 11-4 
tutorial, CAT command 11-22 
tutorial, COMAL 0.14 graphics 6-55,6-56 
tutorial, COMAL cartridge 6-3,6-6,6-8 
tutorial, COMAL strings 5-23 
tutorial, COMAL 7-22 
tutorial, DEFKEY 7-21 
tutorial, DIR command 11-22 
TUTORIAL DISK comment 5-49 
TUTORIAL Disk directory listing, BRICKS 6-81 
TUTORIAL Disk directory listing 4-54,5-62 
tutorial, ERROR HANDLER in COMAL 2.0 8-48 
tutorial, error trapping 6-14 
tutorial, external procedures 7-27 
tutorial, file use 12-30 
tutorial for COMAL 2.0, light pen 5-55 
tutorial (game), sprite 5-31 
tutorial, graphics 1-11 
tutorial, graphing 5-40 
tutorial, IF-THEN-ELSE 10-58 
tutorial, INPUT command 3-7,7-49,7-77 
Tutorial Learning Environment, Computer Assisted Student 
2-24 

tutorial, L1NKSHAPE command 5-5 

tutorial, LOADSHAPE command 5-5 

tutorial, OPEN command 4-51 

tutorial, PACKAGE 6-69 

tutorial, parameter 2-32 

tutorial, PASS command 5-8,10-26 

tutorial, PRINT command 4-50 

tutorial, PRINT FILE 2-8 

tutorial, PRINT USING 2-28 

tutorial, PROCEDURE 7-16 

tutorial, PROG'RAM package maker 9-73 

tutorial, recursion 2-14,3-15,8-41 

tutorial, RESTORE command 7-67 

tutorial, SELECT command 5-36 

tutorial, SETPAGE command 6-62 

tutorial, sprite animation 9-64 

tutorial, sprite 1-15,8-12 

tutorial, STOP key 3-7 

tutorial, string 6-73,7-47,9-70,11-24 

tutorial, substring 6-73,7-47 

tutorial, TRACE 9-26 

tutorial, TRAP 9-24 

tutorial, WRJTE FILE 2-8 

two 1541 drives, copy files with 10-71 

two 1541 drives, copy with 4-18 

two color INPUT 12-75 

two column directory list 6-43 

two column file printer 12-12 

two sided disks 9-28 

TUO'DRIVE'COPIER program 4-18 


type data files, running SEQ 5-9 

type, detecting drive 9-36 

type file, PRG 1-25 

type procedure 8-43 

TYPING Disk 10-1 

TYPING TUTOR disk 9-2 

Typing Tutor 10-1 

U key in COMAL 2.0, control 8-33 

under I/O and character generator, accessing RAM 3-43 

undocumented opcodes 12-49 

Unicomal 5-6 

unit 9, PASS to disk drive 6-11,6-37 

United States Commodore Users Group 3-20 

units, lightpen DELAY time 6-38 

units, lightpen TIMEON time 6-38 

units, testing for available drive 10-73 

unlistable program 9-58 

unlock, case mode 6-41 

up cartridge, 1541 Express drive speed 4-17 

up printed messages, spice 8-36 

upper and lower case, LIST in 3-35,9-6,10-6 

usage, COMAL 0.14 memory 2-34 

usage discussion, EOF 4-51 

USE command 10-11 


use of memory, efficient 1-5 

use tutorial, file 12-30 

used by COMAL, file numbers 7-17 

user errors, accessing 3-7 

USER GROUP #01 Disk directory listing 4-14 

USER GROUP #01 Disk directory listing 5-58 

USER GROUP #02 Disk directory listing 4-54 

USER GROUP #02 Disk directory listing 5-58 

USER GROUP #03 Disk directory listing 5-58 

USER GROUP #04 Disk directory listing 5-59 

USER GROUP #05 Disk directory listing 5-59 

USER GROUP #06 Disk directory listing 5-59 

USER GROUP #07 Disk directory listing 6-81 

USER GROUP #08 Disk directory listing 7-79 

USER GROUP #09 Disk directory listing 6-81 

USER GROUP #10 Disk directory listing 9-77 

USER GROUP #11 Disk directory listing 10-77 

USER GROUP disk series 6-42 

USER GROUP disks explained 4-12 

user group information, COMAL 5-64 

user groups and COMAL TODAY 8-64 

user groups, list of COMAL 4-15 

Users Group, German COMAL 7-72 

Users Group, Holland COMAL 12-3 

Users Group, United States Commodore 3-20 

USING command, PRINT 1-24 

using disk buffer, STR$ simulation 12-25 

using disk buffer, VAL simulation 12-25 


Using Educators list, COMAL 7-4 

using relative files, mailing list program 7-69 
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USING tutorial, PRINT 2-28 

UTILITY Disk #02 directory listing 9-77 

VAL emulator, floating point 1-20 

VAL simulation procedure 2-6 

VAL simulation routine 3-28 

VAL simulation using disk buffer 12-25 

valgol language (humour) 10-76 

value, character PEEK 2-31 

values, cartridge control key 6-7,6-34,11-14 

values, LIGHTPEN default OFFSET 6-38 

variable, finding the location of a string 4-42 

variable name, apostrophe in 2-12 

variable names, characters permitted in 2-12 

variable, storing machine language in a string 4-42 

variables, integer 1-22 

vcr lessons 11-76 

VCR, teaching with a 12-24 

VERIFY command 12-79 

version 1.02, COMAL 2-30 

version number, program 11-55 

versions clarified, COMAL 1-1 

versus COMAL benchmarks, BASIC 2-35 

versus GOSUB, PROC 11-73 

versus Pascal, COMAL 3-20 

versus PET memory locations, C64 1-2 

versus reiteration, recursion 8-40 

VIC/COMMODORE SOFTWARE book, THE BEST 2-5 

video chip, C128 80 column 12-3 

video detector (hardware), building a 7-55 

video tape, lessons on 12-24 

videocassette lessons 11-76 

VIEWPORT command and screen-dump 6-27 

virtual memory 5-36 

volume procedure 4-41 

VT-52 terminal emulator program 2-34 

WALKER program 10-44 

wall, drawing a brick 10-54 

WALL 1 CLOCK program 4-29 

wandering program 4-39 

water pressure drop in pipes, calculating 7-71 

waveform procedure 4-41 

West Coast Commodore Show (humor) 6-18 

where to get COMAL 11-75 

WICO TRACKBALL 2-33 

WINDOW command 11-75,12-79 

WINDOW command 12-79 

window program, menu 11-18 

window'down bug 9-63 

window'down procedure 8-59 

window'up bug 9-63 

window'up procedure 8-59 

word game bug 11-8 

WORD GAME program 8-69 

word processor, fonts and Paperclip 12-75 


words, converting numbers to 10-12 

WORKBOOK book review, COMAL 7-34 

WRITE file incompatibility, COMAL 0.14/2.0 7-51 

WRITE FILE tutorial 2-8 

WRITE files, integer storage in 7-51 

XCOR simulation routine 3-24 

YCOR simulation routine 3-24 

YESTERDAY book, COMAL 10-8 
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It would be nice to just drop twelve 
issues of COMAL Today into a computer and 
have an index emerge at the printer. In 
fact, there are programs which will 
automatically produce an index. 
Unfortunately, such programs are limited 
in a number of ways: 

1) The text to be indexed must be in 
machine readable form. 

2) The text should be written with the 
index program in mind. 

3) Automatic indexing programs work best 
with highly technical material 

, covering a single area of interest, 
such as chemistry or medicine. 

Even without all these limitations, 
auto-indexing programs can only be 
considered a starting point for producing 
an index. In creating the COMAL Today 
index, it happens that all three 
limitations work against the use of auto 
indexing, especially the fact that I did 
not have the original text files on disk. 
[Actually, the files are scattered on 
dozens of disks and not_ with the page 
numbers needed for indexing.] 

Of course, a computer was still useful in 
creating this index. In fact, I ended up 
writing a number of different programs to 
help with the indexing. Before getting to 
the actual program descriptions, however, 
let’s review the basic steps needed to 
produce an index: 

1) Compile the data (keywords and phrases, 
authors, titles, and their issue-page 
number cites). 

2) Sort the data in a meaningful way. 


3) Print the sorted data. 

4) Edit the sorted data, making any 
necessary corrections, deletions, and 
additions (also note useful cross 
references). 

5) Sort the edited data again. 

6) Print the resulting index. 

In practice, I found it necessary to go 
through steps 4, 5, and 6 three times to 
produce the final index. 

For each of the basic steps listed, I 
wrote one or more programs. These 
programs, written in COMAL 2.0, were the 
result: 

idx.enterdata 
id x.parse/split 
id x.sort 
id x.sort-all 
idx.sort/cite 
idx.x-reference 
id x.print 
id x.edit 
id x.count 

The programs are listed in the logical 
order in which they are used. With the 
overall picture established, let’s look at 
each of the programs in detail. 

IDX.ENTERDATA 

What the program does: 

This program simplifies the process of 
typing in the index entries. You first 
enter the volume number and starting page 
number for the data entry session. As each 
page to be indexed is read, the 
appropriate information is entered under 
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the title, author, or keyword area (see 
FEATURES for more instuctions). When 
<return> is pressed, the program 
automatically appends a cite (volume and 
page number) to the entry. The page number 
can be incremented (function key F3) or 
decremented (function key F4) as required. 

Features: 

Function kevs: 

FI = increment volume number 
F2 = decrement volume number 
F3 = increment page number 
F4 = decrement page number 
F5 = move to title area 
F6 = move to keyword area 
F7 = move to author area 
F8 = quit (after saving entries) 

Other features: 

1) After a title is entered, hitting 
<return> automatically skips to the 
author area. 

2) Author names are entered as first-name 
last-name, and converted to last-name, 
first-name. For example, enter "Joe 
Smith" to get "Smith, Joe" (this 
allows proper sorting of the authors 
file). 

3) The last entry made is always 
displayed. 

Editing features: 

<home> : homes the cursor 

<shift> <clr/home >: deletes current line 

<ctrl> I: insert mode; all characters 
typed are inserted at the 
current cursor location (hit 
<ctrl> I again to turn off 
insert mode) 


<ctrl> P: phrase mode; the cursor stops 
blinking and you can now use 
the cursor keys to highlight 
a phrase (hit <return> to 
capture the phrase) 

<ctrl> C : copy a captured phrase to the 
curent cursor position 

<ctrl> K: erase line from current cursor 
location to end of line 

note: <shift> = shift key 
<ctrl> = control key 

How the program works: 

All entries are accumulated in internal 
program buffers; when the program is ended 
(or a buffer is full) the entries are 
appended to their respective authors , 
titles, or keywords sequential files. Note 
that the program will not create these 
files if they do not already exist. 

Therefore, before using this program for 
the first time, you must create all three 
files. For example, to create the authors 
file, simply give the commands: 

select output "0:authors" 
select output "ds:" 

This will create an empty sequential file 
called authors to which data can now be 
appended. 

IDX.PARSE/SPLIT 

What the program does: 

Keyword entries are parsed to produce 
multiple entries from a single entry; the 
resulting data are sent to one of six 
keyword data files: 
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keywords.a-b 
keyword s.c-d 
keywords.e-g 
keywords.h-n 
keyword s.o-r 
keywords.s-z 

It is necessary to break the keyword 
entries into six separate files in order 
to have data files of manageable size. 

How the program works : 

The effect of parsing is to take an entry 
such as: 

integer storage in WRITE files 

and from it create multiple entries: 

storage in WRITE files, integer 
in WRITE files, integer storage 
WRITE files, integer storage in 
files, integer storage in WRITE 

Notice that the second entry (beginning 
with in) is not particularly useful. The 
program therefore eliminates entries 
beginning with common words like a, an, 
the, of, and so on. The parsing process 
thus automatically generates cross 
reference entries; for each original key 
phrase entered, an average of one or two 
additional entries is generated. Since 
keyword entries are the largest part of 
the index, this can dramatically reduce 
the amount of typing required. 

Unfortunately, in spite of the automatic 
deletion feature, some nonsense entries 
will still be created by the parsing 
process. These can easily be deleted 
during the proofreading/ editing process, 
however, so they represent only a minor 
inconvenience. Some of the entries 
generated lie on the borderline of 


usefulness; I usually leave these in 
because some people might find them 
helpful, and others can easily ignore 
them. 

A final note: Like the data entering 
program, the six sequential files used by 
this program will not be created for you 
if they do not already exist. Before you' 
first use the program, you must create the 
six keyword files. Refer to the discussion 
under IDX.ENTERDATA for a simple method 
for creating these files. 

IDX.SORT 

What the program does : 

This is an external file sorting program. 

The user specifies both the file to be 
sorted, and the file to be created (a 
sorted copy of the original file will be 
created). A sequential text file too large 
to fit into computer memory is sorted into 
dictionary order. Upper and lower case 
records will sort in proper alphabetical 
order. Numbers are treated as text, so 
entries may not always sort in numerical 
order. For example, page 10 will sort 
ahead of page 3. but after page 03 - 

How it works: 

The entire sequential file to be sorted is 
read to determine the size of the largest 
record; this information is used to 
optimize the the size of arrays used by 
the program. 

Next, a portion of the data file is read 
into memory, sorted into dictionary order, 
and then written back to disk as a 
temporary subfile. This process repeats 
until the entire file has been read and 
rewritten to disk as sorted subfiles. The 
sorted subfiles are then merged back 
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W 


together, two at a time, to produce a 
final sorted file. 

WARNINGS: 

This program makes intensive use of the 
1541 disk drive. Large files may require 
several minutes to over an hour to sort; 
most of that time will be spent reading 
from and writing to the disk drive. If a 
drive error is encountered during this 
process, the program may crash, resulting 
in corrupted files. It is therefore highly 
recommended that you make a copy of the 
file to be sorted, and sort the copy. 

\ 

Finally, you must leave space on the 
floppy disk for the temporary subfiles. In 
.other words, if the file to be sorted is 
50 blocks long, you must have at least 50 
free blocks on the disk. 

IDX.SORT-ALL 

What the program does: 

This is a utility program to sort the six 
keyword files in unattended mode. It is 
identical in function to IDX.SORT, except 
that files names do not have to be 
entered. 

How the program works: 

A disk containing the six keyword files is 
placed in the disk drive. When the program 
is run, each of the six files is sorted 
automatically, without further operator 
intervention. When used with the datafiles 
for this index, the sorting process takes 
several hours. 

WARNING: 

The original six keyword files on the disk 
are erased by this program, and replaced 


with sorted copies. If for any reason you 
need a copy of the original unsorted 
keyword files, be sure to make copies 
before running this program. 

IDX.SORT/CITE 

What the program does: 

A sequential text file containing 
reference citations is sorted into 
dictionary order. Text entries which are 
identical except for the cites will sort 
in proper numerical order by cite number. 
In all other respects this program is 
identical to idx.sort. 

How it works: 

Reference cites are appended to all text 
records as a volume and page number 
delimited (marked) by an (S> character. For 
example, a cite to files in volume 3, page 
42 would appear as files@3-42. With the 
delimiter as a guide, the program can 
separate the text part of a record from 
the cite part of the record; when the text 
parts of two records are identical, the 
cites are then compared to determine 
proper numerical order. This program was 
written specifically for sorting the 
authors file, so that multiple cites for 
an author would appear in proper order. 

WARNINGS: 

All of the warnings under idx.sort are 
applicable to this program. 

IDX.X-REFERENCE 

What the program does: 

A list of synonyms or related topics are 
entered. The list is sorted into 
dictionary order, and converted into a set 
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of cross-reference entries. For example, 
if you enter this list: 

directory 

device 

files 

disk drive 

four cross references will be produced: 

device: see also directory, disk drive, 
files 

directory: see also device, disk drive, 
files 

disk drive: see also device, directory, 
files 

files: see also device, directory, disk 
drive 

The resulting cross references are then 
appended to one of the appropriate keyword 
files described in IDX.ENTERDATA. 

How the program works: 

A list of up to twenty synonyms is 
entered. You are then given these choices: 

SAVE: save cross references to internal 
buffer. 

REDO: discard last set of references 
entered (they will not be saved 
to buffer or disk). 

QUIT: quit the program; any cross 
references in the buffer will 
first be saved to disk. 

WARNINGS: 

When running this program, you should have 
the disk containing the six keyword files 
in the drive. Unfortunately, appending the 
entries to the files is rather slow 
because the drive must read through the 


entire file to append a record (it is not 
possible to keep all six files open at one 
time on the 1541 disk drive). Once all the 
cross references have been added, you must 
then sort the files again to put them in 
proper order. 

IDX.PRINT 

What the program does : 

The six keyword files (see IDX.ENTERDATA), 
the authors file, and the titles file are 
read, formatted, and printed. Headers, 
footers, and page numbers are 
automatically added. The program offers a 
number of options in formatting the output 
(see FEATURES). 

Features : 

Twelve different parameters may be set by 
the user from prompts in the startup 
screen: 

1) Columns per page: you may print one or 
two columns on each page. 

2) Lines per page: the page size in lines, 
typically 66 lines per page. 

3) Edge margin: this is the number of 
spaces (margin width) of the left side 
of a right hand page or the right side 
of a left hand page. 

4) Center margin: this is the number of 
spaces between columns, if the 
two-column option is chosen. 

5) Gutter margin: this is the number of 
spaces on the right hand side of a 
left hand page, or the left hand side 
of a right hand page (the gutter is 
the split between two pages in 
printer’s slang). 
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6) Header 1: the position of the first 
page header (in lines from the top of 
the page), which specifies either 
keywords and phrases, authors, or 
titles. 

7) Header 2: the position of the second 
page header (in lines from the top of 
the page), which specifies range of 
entries (in dictionary style) for a 
given page. 

8) Top line: the position of the first 
index entry on a page (in lines from 
the top of the page). 

9) Bottom line: the position of the last 
entry on a page (in lines from the top 
of the page). 

10) Footer: the position of the page 
footer (in lines from the top of the 
page), which specifies the index title 
and page number. 

11) Starting page number: the page number 
to be used on the first page printed; 

all other pages are numbered 
sequentially from the starting page 
number. 

12) Print all, odd, even (0,1,2): allows 
you to print all pages (enter 0), 
odd-numbered pages only (enter 1), or 
even numbered pages only; this allows 
you to print double-sided indexes by 
printing the even numbered pages only, 
reversing the paper, and printing the 
odd-numbered pages only on the reverse 
side. 

Margins are automatically alternated for 

left and right pages. The option to 

specify any starting page number permits 

you to add additional pages of explanatory 


text before the index proper, and still 
maintain proper numbering. 

Default values are given for all choices; 
you may select the defaults to simplify 
printing, or change them to your own 
preferences. 

While printing, the program displays on 
the monitor the file and page number 
currently being printed. 

How the program works: 

The program is quite straight-forward. The 
six keyword files and the author and title 
files are read in proper order. As each 
record is read in, it is wrapped if 
necessary to fit the column or page space 
available. The first and last entry for 
each page is noted, in order to create a 
dictionary style header (header 2). Each 
page is first printed internally in an 
array the size of a full page; when the 
internal page is full, it is numbered and 
sent to the printer. 

WARNING : 

The program requires that you have a data 
disk containing all six keyword files, the 
authors file, and the titles file in the 
disk drive. 

IDX.EDIT 

What the program does: 

Sequential data files too large to fit 
into available memory can be edited with 
this program. Records are read from a data 
file into a program buffer where they may 
be altered or deleted. You may also insert 
additional records into the file. The 
edited and inserted records are then 
written to an edit file. The original data 


Page 54 - INDEX TO COMAL TODAY ISSUES 1 THRU 12 


Appendix - continued 


file is not altered. 

Features: 

AyaiMk c omm a n ds; 

GET <N>: get (read) N records from the 
data file; if the edit buffer is 
full, records will be written from 
the buffer to the edit file to 
make room. 

INSERT: insert a record into the buffer at 
the current buffer-pointer 
position; one record will be 
written to the edit file to make 
room for the inserted record. 

SORT: sort the buffer contents only; this 
is a simple sort which does not 
ignore upper/lower case. 

EDIT: edit the record at the current 
buffer-pointer location. 

GOTO <N>: move the buffer-pointer to 
record number N. 

FIND "<text>": search the buffer only for 
the word or phrase in <text>. 

QUIT: write any remaining records in the 
edit buffer or data file to the 
edit file, print edit statistics 
to the screen, and end the 
program. 

Keyboard features: 

<ctrl> K: delete from the current cursor 
position to end of line. 

<ctrl> L: move cursor to last character in 
the line. 

<shift> <clr>\ erase entire line. 


<clr/home >: home cursor to beginning of 
line. 

<cmdr> P: set phrase toggle (the cursor 
stops blinking, a phrase is 
marked using the left/right 
cursor keys; hit <cmdr> P 
again to capture the phrase). 

<cmdr> C: copy phrase (a captured phrase 
is copied to the current 
cursor position) 

Note: <ctrl> = control key 
<shift> = shift key 
<cmdr> = Commodore key. 

Function kevs: 

FI = delete toggle. The record displayed 
will be marked for deletion; if the 
record is already marked (by DEL in 
reverse characters) it will be 
unmarked (and therefore not 
deleted). 

F5 = move buffer pointer one number higher 
in the buffer. 

F6 = move buffer pointer 10 numbers higher 
in the buffer. 

F7 = move buffer pointer one number lower 
in the buffer. 

F8 - move buffer pointer 10 numbers lower 
in the buffer. 

The record pointed to by the buffer 
pointer is always displayed on the screen. 

The position of the record in the buffer 
is shown both graphically and numerically 
on the screen; the record number (in terms 
of records read from the data file) is 
also displayed on the screen. 
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Appendix - continued 


Status messages: 

Buffer full: indicates that all available 
buffer space (40 records) is in use. 

End of file: the end of the data file has 
been encountered, there are no more 
records to be read into the buffer. 

File not found: a data file was specified 
which is not on the disk currently in 
the disk drive. 

Illegal command: a command was entered 
which the program does not understand. 

Insert: shown at the bottom of the screen 
to indicate insert mode is active; all 
text typed in will be inserted at the 
current cursor position. 

Phrase: phrase capture mode is active; use 
the left/right cursor keys to mark a 
phrase in reverse text. 

String not found: when using the FIND 
command, no matching string was found 
in the records in the buffer. 

At the end of an editing session, the 
program will display edit statistics on 
the monitor, which tally the total number 
of records read from the data file , the 
number of records deleted and inserted, 
and the total number of records in the 
edit file. 

IDX.COUNT 

This program was written simply to satisfy 
my own curiosity. It simply reads through 
the six keyword files and the authors and 
titles files, and counts the total number 
of entries in each category. 
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